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""Hv ôé xat 7tapa7i;\T)aL0uç Y&wpyLaq YEwpyoDvTaq - z o v ç  \ i i v  
aTioXwXévaL cpdcfKovTaç y&wpyLaq xai àTcopot3vi;aç, TOUC 
ôé ctcp'&ovcjoç naC xaXôjç navra 'éxovraç, oatov ôéovuat, ôc7t6 
% f i Q  y e u p y C a c , ;  
Eau fid AC, 
"And that when men farm the same kind of land, some are poverty 
stricken and declare that they are ruined by agriculture, and others 
do well with the farm and have all they want in abundance?" 
"Yes, of course; 
*Xenophon. Oeconomicus, with an English translation by E. C. 
Marchant. Harvard University Press, p. 384. 1923. 
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CHAPTER I. INTRODUCTION 
A study of Cyprus is of great interest to the analyst. To the de­
velopment economist, the island is of interest being faced with most 
problems typical of developing countries. It is a small economy charac­
terized by a combination of export-consumption led development, intrinsi­
cally, until very recently, to Britain, the metropolis. To the economic 
historian, Cyprus provides an excellent example, showing how man through­
out history used a small Mediterranean island for his livelihood and how 
this association of man and the island has changed through the centuries. 
Presently, Cyprus is a major source of international tension; a 
place where man's inherited "myths" surpass the hard realities of his 
true interest and where the common tillage of land and the sweating side 
by side for four centuries, of Greeks and Turks alike, failed to unite 
the two peoples. 
Some Historical and Demographic Characteristics 
Cyprus is an island in the Eastern Mediterranean having been in­
habited since neolithic times. Around the 10th century B. C., due to 
Greek colonization, the island was given an almost thorough Greek 
character. Due to its location, famous wines, copper mines and natural 
beauty, the island has been conquered by various powers throughout its 
history. The Ottoman Turks conquered Cyprus in 1570 and ruled the island 
to the year 1878 when, by agreement, it was passed over to Great Britain 
on lease. The British became masters of Cyprus in 1914 when Turkey sided 
with Germany against the Allies. In 1925 Cyprus was declared by Britain 
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a Crown Colony and it remained as such until 1960 when the Cyprus Republic 
was established (59, 61). A significant result of the Turkish occupation 
was the settlement on Cyprus of a Turkish minority among the predominantly 
Greek community. 
Vf 
Cyprus, the third largest island in the Mediterranean presents in­
teresting contrasts within her shores both in demography and morphology 
which give her the character of a much larger nation in microcosm. The 
island's main morphological characteristics are two mountain ranges, one 
of which culminates in Mount Olympus, 6,403 feet above sea level (see 
map Fig. 1). The lower altitudes of the mountain ranges and the plain 
that connects them provide the major share of agricultural land. 
Mediterranean agriculture led by citrus, grapes, cereals, other fruit 
and vegetables (where water is not scarce) typifies production. 
Rainfall is a constant problem especially during the summer months. 
The subsequent econometric findings show rainfall to be a very signifi­
cant explanatory variable of agricultural production. The rainfall in­
dex (assigning a higher weight for plain rainfall) gives an annual aver­
age of 18.2 inches for the period 1950-1963, but the mountain rainfall is 
much higher than that of the plains. Only 10 percent of privately owned 
land (3,200,000 donums) is perennially or mechanically irrigated . The 
rainfall pattern is not always a blessing. Heavy winter rains after long 
dry summers continue to erode an already depleted topsoil. Though 18-20 
Total area is 3,572 square miles. 
1 acre = 2.025 donums. 
3 
percent of the island is covered with national forests, the agricultural 
lowlands continue to erode at dangerous proportions. 
In addition to agriculture, mining (copper) and tourism are other 
profitable activities for the island. The location of Cyprus renders it 
of strategic importance especially to Britain which maintains major mil­
itary bases on the island. In the last fifteen years income from British 
military expenditure has been a most important source of wealth but not 
without considerable repercussions on the country's development. 
What follows is not a comprehensive study of the Cyprus economy such 
as would be needed for the formulation of development plans. We concen­
trate, instead, on what economic theory the econometric results and ex­
perience of other countries show to be important economic variables in 
the future of Cyprus development. An alternative title of this work 
though tautological to the one given, could have been; ^ econometric 
study of a small country economy; Some overriding consideràtions. 
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CHAPTER II. THE ECONOMY DURING THE 
PERIOD 1950-1963 - AN OVERVIEW 
This work is a first attempt to study the economy of Cyprus econo-
metrically. The economy is investigated via a number of econometric 
models with concentration on: 
1. Alternative projections of relevant economic variables and 
their policy implications, 
2. The role of the import-export sector and the projected re­
straint to growth posed by the balance of payments deficit in 
a small, highly open economy, 
3. Individual sectors and the implications from the estimated 
sectorial equations on future policy, especially of agricul­
ture and manufacturing, 
4. Policy multipliers and the effect of alternative "policy mixes" 
on GNP and the balance of payments, 
5. Some economic aspects of the Greek-Turkish conflict in view of 
the overall objectives of economic policy, 
6. A 45 equation model used in the maximization of national output 
with the use of linear programming at a projected period (1970). 
The logic of the models presented follows the national income 
account concepts of measuring the performance of an economy. It is of 
the type; 
1, Yg^= f^ (Y^, Y^, Yg) supply - (value added) 
2. Yp = fg (C, X, G^) demand - (expenditure) 
6 
3. Yg^ e Yp equilibrium condition 
Where Yi, C, X, and are endogenous or exogenous variables, with the 
necessary definitions incorporated in the above basic structure. The 
years 1959, 1960 (a turning point) and 1963 are in the sample period. 
The forecast for 1964 is a true forecast since that year was not included 
in the single stage least squares (SSLS) estimation of the stochastic 
equations, except for three equations which are discussed later. It is 
to be noted that 1964 was a most unusual year. Internal civil strife 
(Greek-Turkish conflict) had rather adverse repercussions on the economy. 
The models as judged by their forecasting performance do rather well when 
considering the many limitations in data and the absence of any previous 
econometric work of this kind on Cyprus, 
An econometric model estimated by time series is in a sense a study 
of the past performance of the system. The implicit hope from the ana­
lyst's point of view, and especially that of the policy maker, is that the 
average mode?of relations among economic variables observed over the past 
will be approximately the same in the future. 
The historical character of econometric models prompts the review of 
past experience by the Cyprus economy. VJe need to review briefly the impor­
tant characteristics of the economy over the period 1950-1963, the period 
used for the estimation of most relations in this study. The Cyprus econ­
omy during this period, as well as earlier, cannot be understood apart 
from her dependence on Britain. The island was not an autonomous unit but 
rather an extension of the British Isles. Britain found it convenient to 
locate her military bases on Cyprus and pay for them, while the 
(7 
Cypriots could, in return, afford to buy the desired goods from the British 
metropolis. At the same time Britain remained the prime market tor Cyprus 
exports so that Cyprus was in reality no more than an extension of Britain 
in the Eastern Mediterranean. The economic relation of Cyprus to Britain 
was not unlike that between Britain and some of her colonies described by 
John Stuart Mill in his Principles of Political Economy long ago.(77a) i l Mi 11 
wrote: 
••There is a class of trading and exporting communities on which 
a few words of explanation seem to be required. These are 
hardly to be looked upon as countries, carrying on an exchange 
of commodities with other countries, but more properly as out+ 
lying agricultural or manufacturing establishments belonging to 
a larger community If Manchester, instead of being where 
it is, were on a rock in the North Sea, it would still be but a 
town of England a place where England finds it convenient 
to carry on her cotton manufacture." 
So it was with Cyprus. Table 1, exports by country of destination 
and imports by country of origin, shows the link with Britain through the 
merchandise trade. The dependence on Britain proved profitable but only 
while it lasted. The association with Britain remains still the corner­
stone of Cyprus economic policy and will have to remain so for consider­
able time as it would become evident in the course of this study. 
The period of 1950-1963 is marked by three important developments; 
(1) the decision by the British government to transform Cyprus into her 
major military base in the Near East, (2) the struggle for independence, 
and (3) the establishment of the Republic of Cyprus in the summer of 1960. 
Such a turmoiled period is hardly conducive to normal behavior on which 
the stability of economic relations rests. Yet it may be that significant 
economic constants are best discovered under abnormal conditions when the 
8 
Table 1. Imports and exports by currency area 
Areas 
1962 
Value 
feOOO 7= 
1963 
Value 
feOOO 7o 
1964 
Value 
feOOO 7o 
All Currency Areas 44,953 100. 0 47,141 100.0 37,616 100. 0 
Sterling 17,412 38. 7 18,616 39.5 14,070 37. ,4 
United Kingdom 15,099 33. 6 15.679 33.3 11,392 30, ,3 
Rest of Sterling Area 2,313 5, ,1 2.937 6.2 2,678 7, .1 
Non-Sterling 27,541 61. ,3 28,525 60.5 23,546 62 . 6 
O.E.C.D. 17,958 40, .0 19,926 42.3 15,197 40 .4 
Dollar area 3,427 7, .6 2,268 4.8 2,384 6 .3 
Other non-sterling area 6,156 13, .7 6,331 13.4 5,965 15 .9 
* 
Excluding N.A.A.F.I. 
Areas 1958 1959 1960 1961 1962 1963 1964 
All Currency Areas 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Sterling Area 36. 7 37. 1 38. 2 40. 3 48, ,8 44. 8 44. 9 
United Kingdom 33. 3 33. 8 34. 6 36. 2 45, .7 41. 5 40. 8 
Other 3. ,4 3. ,3 3. 6 4. 1 3 .1 3. 3 4. 1 
Non-sterling Area 63. ,3 62. ,9 61. 8 59. 7 51 .2 55. 2 55. 1 
O.E.C.D. 51. .6 48, ,1 45. 8 41. 5 38 .2 40. 8 40. 1 
Dollar 6, ,6 5, ,6 3. 2 3. 0 2 .7 2. 2 3. 4 
Other 5, .1 9, .2 12. ,8 15. 2 10 .3 12. 2 11. 6 
* 
Source: (17). 
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unavoidable time trend is greatly reduced in its significance. Very few 
of the stochastic equations included in this study show significant corre­
lation with time. 
The pattern of growth in GNP over the period 1951-1964 is shown in 
Fig. 2. The boom of the first half of the fiftiés is due to the massive 
inflow of British funds for the construction of two large military bases 
as well as the colonial administration's vain efforts to suppress the 
Cyprus rebellion. Per capita real gross national product rose from fe 81.6 
* 
mill in 1950 to h 109.0 mill in 1957. The retail price index rose from 
65.3 in 1950 to 105.6 in 1958 (1957 = 100). 
Taking the amount spent by the Military Authorities in 1950 as 100.0, 
military expenditure rose in the following index form during subsequent 
years (19): Military expenditure declined to a neglible amount during the 
period 1959-1963. 
1950 100.0 
1951 109.6 
1952 305.9 
1953 314.7 
1954 449.3 
1955 702.5 
1956 1,419.9 
1957 1,112.5 
1958 1,086.7 
* 
All value figures are given in pound sterlings, where 1 = $2.80. 
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This military expenditure can be roughly allocated to the following 
heads ; 
percent 
Direct Service expenditure (not works) 
Works expenditure (local) 
Civilian pay (not works) 
Service pay (local spending) 
50 
10 
25 
15 
100 
The large increase of domestic demand that followed the massive in­
flow of foreign funds was satisfied by increasing imports and inflationary 
pressure on domestic supply of housing and food. The merchandise import-
export deficit grew from h 2.51 mill in 1952 to fe 15.74 mill in 1957. The 
government transactions' contribution to the credit side of the current 
account of the balance of payments rose from b 4.16 mill in 1952 to fe 20.31 
mill in 1956, a spectacular increase when considering that the correspond­
ing gross domestic product was fe 38.7 mill and h 80.8 mill respectively 
at current prices. 
The sudden reduction of government expenditure and the uncertain 
political future of the island precipitated the depression of 1958-1960. 
However private consumption was maintained buoyant during the period and 
exports edged upward. Investment started to decline after 1957 due to 
the completion of the major part of the British bases construction works. 
The continuous state of emergency necessitated a high defense component in 
government demand which partly offset the decline in construction at that 
time. The depression reached "bottom" when the defense expenditure 
12 
declined radically in I960 accentuated by the uncertainty over the polit­
ical future of the island. The decline in government consumption ex­
penditure was sudden, dropping more than 40 percent from 1959 to 1960. 
The almost simultaneous decline of two major exogenous factors (I and G^) , 
reinforced by a joined multiplier-accelerator effect, explains well the 
depression of the late 50's. Thus a period of continuous growth, wholly 
externally managed and induced, came to an end. An analysis of the impact 
on Cyprus development during the last 10 years of the British administra­
tion would greatly facilitate a better insight into the process of 
development when induced externally in such major proportions. 
The impact of the establishment of two large military bases and the 
continuous presence of thousands of British troops and their families had, 
besides the direct economic effect, significant demonstration effects. 
The establishment of the British bases had what Hagen termed a cultural 
"shock", a sort of demonstration effect of international proportions (53). 
In terms of infrastructure (investment in agriculture, tourism, or manu­
facturing), the British build-up had only secondary stimulating effects. 
The absence of a comprehensive development plan and the completely market 
oriented economy prevented the necessary rate of investment of the appro­
priate kind (agriculture, tourism, manufacturing, trade) from taking place. 
The immediate impact of the massive inflow of foreign funds was the 
rapid increase in consumption which could be easily satisfied by imports 
See definitions of variables, pp. 39, 40. 
Mt 
The 1960 census reports 3.0% of the population to be British. 
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from England, Cyprus being, in reality, an extension of England in the 
Mediterranean. Thus private consumption rose in spite of the overall de­
clining level of economic activity in the period 1958-1961, giving a very 
high MPC (marginal propensity to consume) for that period. Orthodox 
economic development theory considers such non-austerity inimical to 
growth. The classic decision, and the one which every economy must face 
between consumption and investment, was answered heavily in favor of more 
cars, radios, television and better present living in Cyprus during the 
'50's. The sacrifice of present consumption for more future consumption 
did not take place in Cyprus. The merchandise deficit on current account 
grew from h 0.14 mill in 1950 to fe 20.07 in 1957. The total of consumer 
good imports M (see definition of variables) was 46 percent of investment 
Mf 
good imports, M for the 1951-1952 period. For the period 1957-1958, = 
I 
1.02 or that is, consumer goods imports surpassed the imports of invest­
ment goods. The significance of M^ to domestic production is clearly 
indicated by the domestic production equations of the models presented, 
particularly in manufacturing and agricultural production. The lower 
share of M^ to M^ shows how no basic transformation was brought about in 
production. Higher levels of domestic production would have been expected 
to bring about a higher proportion of raw and investment material inputs 
under structural transformation. A clearer indication of the lack of any 
basic transformation over the 1954-1957 period is given by the S.Vassiliou 
Input-Output tables (36, ppk 85-88). The 1957 interindustry flow shows 
very minor linkage between sectors. The heavy dependence of manufacturing 
on imported raw materials and large imports of fertilizer into agriculture. 
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primarily for cereal production, is clearly seen. Also activities such as 
construction, furniture, wearing apparel and grain mill products show 
heavy dependence on imports, as well, for their inputs. 
A. Hirschman, in his The Strategy of Economic Development (60) 
presents the lack of interdependence and linkage as one of the most typical 
characteristics of underdevelopment. The scarcity of linkage effects is 
a major weakness of the Cypriot economy. In the years following 1957, 
the intersectoral linkage has increased as can be judged from the number 
of new industries established. The construction of an input-output table 
of a recent period (preferably the year 1963) can best show the structural 
change which would have taken place in recent years. The 1961-1963 ratio 
of — = 1.01 does not indicate any significant structural transformation. 
On the other hand, the larger number of domestic industries indicates a 
high share of domestically produced goods previously imported. Table 2 
shows the contribution of eleven sectors to gross domestic product in 
1958 and also in 1963. No significant structural changes can be detected. 
The increase in the share of agriculture is due to the exceptionally 
favorable weather conditions which may therefore overshadow the increased 
contribution of manufacturing. 
One is tempted to brand the absence of development policy during the 
fifties and the consumption oriented growth of demand that followed as 
responsible for the inadequate structural change and development. To a 
great extent this is undoubtedly true, but one must be careful in branding 
such "non-policy" with no merit or positive effects on development. Un­
questionably a more optimum use of such massive inflow of foreign exchange 
Table 2. Share of each sector in the gross domestic product at constant factor cost'' 
Sectors 1958 1959 1960 1961 1962 1963 1964 
Agriculture, forestry, fishing and hunting 19.2 20.5 19.5 22.7 22.3 21.5 22.5 
Mining and quarrying 8.2 8.1 8.4 6.6 5.7 5.5 4.6 
Manufacturing 11.5 11.7 12.7 13.0 12.8 12.9 14.2 
Construction 8.5 5.8 5.9 7.1 7.6 9.3 6.0 
Electricity, gas and water 1.6 1.7 1.9 1.9 2.0 2.0 2.3 
Transport, storage and communication 10.5 11.0 11.2 11.2 11.3 11:44 11:3 
Wholesale and retail trade 11.1 11.2 11.2 11.2 12.1 11.7 11.9 
Banking, insurance and real estate 1.8 1.6 1.9 1.9 2.0 2.3 2.4 
Ownership of dwellings 9.2 9.3 9.5 8.6 8.4 8.3 9.9 
Public administration and defence 8.3 8.7 6.5 5.0 5.2 4.9 4.9 
Services 10.1 10.4 11.3 10.8 10.6 10.2 10.0 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
* 
Source (17, p. 25). 
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from a highly industrialized nation such as Britain could have been made. 
Me can only speculate how a central plan and the appropriate economic 
policy could have directed expenditure into sectors of more lasting bene­
fit to the economy. Though when we look at the four years of independence 
(1960-1963) and the beneficial results of comprehensive planning of the 
tentative kind, we cannot help but be impressed with the beneficial effects 
of planning. The issue, as to the relative efficiency between planning and 
* 
non-planning (leave it up to the market), is not clear. The case of 
Cyprus during the 1950-1963 period provides some relevant insights for 
this debate. A strong case can be made from the Cyprus experience that 
the period of the early '50's formed the socio-economic foundation of 
future development on which economic planning at a later date could suc­
ceed. A case can be made that the autonomous rise in demand spurred by 
the British spending was the main inducement to domestic development 
through increased domestic production. 
The theoretical implications of such consumption oriented behavior 
are of interest to the analyst. Development cannot be meaningfully 
dichotomized as supply oriented or demand (consumption) oriented, when 
we speak of the past performance of an economy. In an ex-post sense supply 
equals demand. However, the dynamic forces that precipitate development 
are the major concern of economic development theory and in this sense the 
deflationary or inflationary disequilibria that take place in the early 
stages of development are very significant in the adequate understanding 
* 
For a discussion on the relative merits of planning and some of the 
issues involved in comparisons with no planning, see (96). 
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of growth. In this latter sense the consumption oriented Cyprus economy 
proved conducive to economic development. The availability of imports 
and the introduction of already existing innovations, especially during 
the early '60's, made possible what is often referred to as derived 
development. In Cyprus, once higher consumption patterns were realized, 
the consumers resisted a return to previous lower consumption levels, as 
demonstrated by the low and negative marginal propensities to save during 
the period of 1958-1961. Thus, strong pressures for domestic development 
were unleashed in a consumer-demand oriented economy. 
Having tasted a more affluent style of living, the Cypriots would not 
allow it to deteriorate. The intensity of the desire to develop was 
strengthened with beneficial future results. The taste for refrigerators, 
as indicated by increasing imports, induced a local producer to attempt 
their production, a now successful enterprise. The taste for high grade 
ice cream had the same effect. The rising meat imports prompted the es­
tablishment of a very successful broiler industry. Perhaps it is too much 
to suggest that a consumption oriented economy in the early stages of 
growth is conducive to long run development, but in the Cyprus case, the 
"uneven" growth of consumption suggests that this may be a special case of 
unbalanced growth, where instead of public utilities inducing growth, the 
need for better and fancier consumer goods does the same thing. 
Inflationary gaps, relative to domestic supply, are not in themselves 
sufficient to generate development. We would expect a lag in the rsr 
sponse of domestically generated supply, and if, as in the case of Cyprus, 
imports are freely available to satisfy demand, the incentive for domestic 
18 
development will be greatly reduced. The need for adequate public policy 
to direct public and private investment to domestic production that can 
satisfy the growing demand is a paramount requirement under these circum­
stances. The period of the early sixties well satisfies this requirement. 
In 1960 Cyprus became a Republic with her own government and a unique 
sort of constitution. The years 1960-1963 were ones of growth and ex­
ceptionally good economic performance. Gross capital formation at con­
stant prices increased from fe 14.5 mill in 1960 to h 24.0 mill in 1963. 
Gross national product reached the level of fe 127.4 mill, the highest ever. 
The renewed confidence in the future of the island, together with a rapid­
ly expanding tourist trade, were the major causes of the recovery. The 
most important considerations for the successful performance of the early 
'60's must center on two factors--the civil service left to Cyprus by the 
previous British administration, and the sound economic management on the 
part of the Cyprus government. A major contributor to the latter have 
been the suggestions for the economic development of Cyprus made by the 
United Nations' Willard L. Thorp Mission (95)^ We wi tl not attempt : here 
to justify the belief that the Thorp report played a most important role 
in the successful Cyprus development of the early '60's. It suffices to 
say that the apparently successful first five year plan followed very 
closely the Thorp suggestions. The success of such missions is not al­
ways clear, partly because their policy recommendations are far from suf­
ficient conditions to development. In addition non-economic pre­
requisites to growth are missing and an economic mission, regardless.of ' 
how good and well meant, can do little to alter the basic institutional 
19 
structure of the country under consideration. Further, suggestions and 
programs for development are only as effective as the implementing 
authority allows them to be. The Thorp suggestions were well received 
and the Cyprus government sought to carry them out at once. Because of 
the importance we give to the Thorp Mission in Cyprus development during 
the period, the formal terms of reference of the Mission are quoted below; 
••The basic purpose of the Mission is to make an independent 
and objective study of the economic prospects for Cyprus in 
the light of its resources, and to prepare recommendations to 
the Government of Cyprus for action looking toward the ac­
celeration of its economic development. While the two months' 
period will not permit the preparation of a full-scale eco­
nomic plan in much detail, it is our hope that it will be 
possible, within that period, to draw the main lines of an 
economic program which will lead to the appropriate development 
of agriculture, industry, and other economic activities, 
aimed at providing additional employment and increased 
national income. Particular emphasis will be given to prob­
lems of investment needs and possible sources of funds, and * 
to such institutional arrangements as appear to be desirable.*' 
The government economic development policy followed the Thorp sugges­
tions closely with major emphasis in agricultural investment, water 
development and tourism. The results of that economic policy have been 
excellent, blessed with political stability, ample tourism and good agri­
cultural production. The Cyprus economy reached its highest level of 
performance in 1963 (28)• 
Yet man, who is rapidly learning to control his physical and economic 
universe, has not learned to manage himself. The eruption of communal 
strife late in 1963 due to the antagonisms between the Greek and Turkish 
For a comprehensive survey of government policy during the 1960-1963 
period, see (88). 
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population of Cyprus, brought to an end the period of economic expansion. 
Gross national product declined by 8.8 percent at, constant prices during 
1964. Economic activity was paralyzed during the first quarter of 1964. 
The subsequent presence of the United Nations Peace Force brought relative 
peace to the island and though the political problem has not been solved, 
the economy returned to normal. The rate of growth has resumed its 
previous pace for 1965 and 1966. 
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CHAPTER III. AN ECONOMETRIC STUDY OF THE ECONOMY 
Formulation of the Economic Policy Problem 
Formally, the economic policy problem of the type under consideration 
can be stated as follows; 
The economic system is observed (ex-post) at an equilibrium, expressed 
by the equations of the econometric model. The condition for equilibrium 
is that aggregate demand equals to aggregate supply. We state the ex-post 
aggregate economic equilibrium as; 
(1) F(Y) = 0 
where Y, a vector of endogenous variables (dependent) such that 
(2) Y = f(X). 
X is a vector of exogenous variables (independent). 
It is the objective of economic policy to displace the economy from 
the prevailing equilibrium to a new equilibrium, judged desirable on the 
basis of a welfare function so that we can write; 
dX + dX = 0 
for the displacement to the new aggregate economic equilibrium. 
From (3), we derive 
H • -#] H " (Y.X) = 0. 
In the language of economic policy, one or more of the elements in X 
* 
are under the control of the policy maker and are called instruments, X , 
while one or more of the elements in Y are the objective of economic policy, 
entering the objective function W, with an appropriate weight and are 
* 
called targets, Y . 
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The change in the values of the variables X, normally displace the 
values of the endogenous variables Y, to a new equilibrium via a trans­
formation by a matrix of appropriate order, the coefficients of which are 
called multipliers. The displaced equilibrium (values of endogenous vari­
ables) maps through the welfare function W, into the real line values, the 
extremization of which becomes the objective of economic policy. 
In the linear equation case pioneered by Tinbergen, the policy prob­
lem reduces to 
* 
Max (or min) of W(y ) 
subject to 
Y = B"^ FX + B"^ K 
such that, all feasibility conditions are satisfied (i.e. values of instru-
* 
ments, saving = investment, external balance, etc.). 
The approach followed has been to project on the basis of a number of 
vector values of exogenous variables and select the projection vector of 
endogenous variables that appears more reasonable on the basis of past 
performance (output-capital ratio). The projected rate of growth in 
aggregate output is used, to give consistent estimates of the values of 
the other variables. One can also assign a desired value of output (GNP) 
at the end period and solve for the value of the appropriate policy instru­
ment consistent with the target value. Additional use of aggregate eco­
nometric models can be made when using the forecasted values given by the 
model as the final demand components of an input-output table. To the 
* 
For a review and an appraisal of the Tinbergen approach to economic 
policy see (50). 
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extent that the relevant data is available, interindustry flows, consistent 
with the projected final demand vector, are estimated and a more disaggre­
gated description of economic activity can be given. 
General Characteristics of the Models 
Nerlove suggested three accomplishments of aggregate econometric 
models of the type presented (776i) : 
a) a useful survey of the past--a more precise but limited form of 
economic history, 
b) a means of clearing the economic inter-relationships, 
c) a way of revealing the limitations of available data and thus 
pointing the way to more and better useful data gathering. 
This study hopefully accomplishes all three and more. At the same time 
one should keep Theil's reminder in mind--that an econometric study is 
mos t l y  a n  e s s a y  i n  pe r s u a s i o n  ( 9 1 ) .  
From the various models considered, four evolve as the most reasonable 
for purposes of projection. These are 36-S, 32-S, 32-Yg and 29-S. The 
difference in projected values among the various models demonstrates how 
ssuch tools of analysis must be treated with caution and cross examined on 
the basis of alternative economic considerations in addition to customary 
statistical evaluation. When forecasting from estimated statistical eco­
nomic relationships, as done through the models, it is often the case that 
a forecast is obtained which is far from what is considered "reasonable". 
Several decision rules can be applied by which the term "'reasonable' 
forecast" is chosen.(l02). The decision rule used here is based on the 
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incremental capital-output ratio of recent years. The choice of the en­
dogenous slack in the model seriously affects the projected results as can 
be seen from Appendix B. ui,": ' .Tr 
Equation 3, p. 21 introduces a redundant equation into the model. If 
Y„ = Y , for the tmatfi'-x of the endogenous variable coefficients ;:to'have, an 
Sit D 
inverse (BY = FX + K), a slack variable on either Yg or Y^ must be 
assigned. 
For the years '59, '60, '63 and '64 for which the exogenous variables 
are actually observed, the Yg(GDP) is close to Y^. The two Y's, however, 
diverge significantly when projected into 1970, calling for values of the 
slack variable in some cases too large to be realistic. The forecasting, 
both in the sample period and beyond, is done in an ex-ante sense, while 
the equilibrium requirement, Y^ s Yg^ is an ex-post logical requirement of 
the type--what is sold is what is bought. The forecasting, on the other 
hand, is based on estimated behavior equations, and the discrepancy, Yg^^ 
Y^, is to be expected. The introduction of a slack variable in either Y^ 
or Y„ which is defined in terms of the other variables assures that the 
Sw 
equilibrium condition will always be satisfied. The equilibrium condition, 
as introduced in the model, is a logical requirement, and the economic 
interpretation of the forecasted results must be reconciled with it. 
The choice of endogenous slack yields corresponding--values of the en­
dogenous variables. This is not uncommon in economic theory and the 
familiar Pafcinkin controversy is;a case in point (75). A linear simulta,-,. 
neous system of equations can be consistent having at least one solution. 
However, the solution of the system guaranteed by the "counting rule" 
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(number of equations equal to the number of unknowns) may not be economic 
cally meaningful. The task is to select that endogenous slack that gives 
reasonable results in view of knowledge about the economy. 
From the several projections made both on the basis of different sets 
of exogenous variables and a different slack, the ones are chosen that 
give feasible results. The choice of feasible is based on 
a) the projected growth rate in GNP 
b) the values of endogenous variables. 
The demand deficiency as it appears in the projections on the basis 
of YgySuggests that Nurske's concern with inadequacy of real demand in de­
veloping countries is a valid proposition (78). The core of Nurske's 
argument is fundamentally a special case of Keynesian demand deficiency 
due to the unbalanced nature of development. In other words, those who 
earn income in one industry will not be expected to spend their entire in­
come on the products of that same industry or the presumably very limited 
number of other industries. One cannot easily reconcile the Cyprus case 
to the above theoretical considerations since the ample availability of 
foreign exchange would satisfy demand througn imports. In the model a 
high level of projected domestic output brings about correspondingly 
higher imports but a lower domestic product. This is due to the exogenous 
nature of exports and limited import substitution effects incorporated in 
the model. That is, the increase in domestic production is not linked 
adequately to domestic demand. The projections with S as the endogenous 
slack variable give reasonable results from both the demand and supply 
side of the model. Model 36-S incorporates more equations and introduces 
more interdependence than any of the other models. The major part of the 
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analysis is concentrated on the results obtained by the use of model 36-S. 
An alternative formulation of this model is used in the linear programming 
analysis discussed in Appendix A. 
A mathematical exposition of the balanced-unbalanced aspect of growth 
is given by Sengupta an&Thorbecke (87), In their approach they introduce 
several types of response functions by which total or potential equilibrium 
is secured at intermediate or end time periods. 
Unbalanced growth is an essential characteristic of economic develop­
ment and the difference of view as to its relevance in development planning 
is more one of degree relative to the time interval over which balance is 
to be accomplished. In a most fundamental sense balanced growth cannot be 
understood apart from unbalanced growth. 
The usual demand estimated aggregate econometric models do not render 
themselves to demand-supply discrepancies, in the ex-ante sense, since the 
supply side is missing from the model. Though the model presented is of 
the demand and supply kind no attempt is made to introduce explicit rela­
tions that would form an equilibrium. A step-function can be defined 
specifying the extent of unbalanced growth (discrepancy from the balanced 
path). Such a function can be a piecewise continous function over time, 
when the total time interval t is subdivided into intervals t^, t^ up to 
t^ = 1970, at each of which the function takes a jump (87). 
The difficulty with such an approach lies in the a priori choice of 
the balancing function that must be specified ex-ante with no guarantee 
that the actual responses to the discontinuities of the growth process will 
follow the prescribed adjustment. The dilemma is one of lack of available 
theory that can predict the adjustment process. The specific form of the 
27 
adjustment function can hopefully be approximated when given a sufficient 
theoretical understanding of the growth process together with an intimate 
knowledge of the economy. Due to the highly dependent character of the 
Cyprus economy on the foreign sector it can be safely suggested that the 
inevitable inbalances will be satisfied in the export-import sectors. In 
this respect the Cyprus experience would be similar to the British as 
understood by Scitovsky, where the classic case of British industrializa­
tion has been one of unbalanced growth of output in the domestic sector 
converted into a balanced pattern of product availabilities by means of 
foreign trade (87). 
The inequality coefficient U, for forecasted GNP by model 36-S, is 
equal to .01822 for the years 1959, 1960, 1963 and 1964. U is defined as 
Only the inequality coefficient of model 28-DY is smaller, that being equal 
to .00398. On the basis of past performance, the projected average rate 
of growth in real Gross Domestic Product is expected to be between 5 to 6 
percent per annum. Assuming constant net transfers to factors from 
abroad, the Gross National Product for 1970 should be: 
U = 
where, GNP^ actual GNP at year i, 
GNP. : forecasted GNP, via the model, at year i. The closer U 
1 - F 
is to zero the better the forecast. 
* 
See pages 29, 30. 
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GNP^Q = 120.7 (1 + .05)8 ^  ^  178.3 mill at 5% 
GNPyq = 120.7 (1 + .07)8 ^  ^  192.4 mill at 7%. 
From the models investigated, 36-S, 32-Y , 32-S and 29-S, all give 
reasonable projections in terms of the values of projected GNP and endoge­
nous slack. The projected growth rates are estimated by the use of output-
capital coefficients following the Harrod-Domar formulation of the problem 
* 
of growth. The projections above are estimated on the basis of the 1961-
1963 average GNP. 
Feasible Growth Rates 
Assume a constant marginal propensity to save, a. Assume also a con­
stant capital-output ratio, K. Then the necessary rate of growth of 
investment (addition to capital stock) is a constant equal to aK. The 
proof of this is simple. If one dollar's investment adds K dollars of 
added capacity to produce, then the cumulative investment of any period 
adds capacity worth Ki^. The additional aggregate demand required to use 
the newly created capacity must then be also Ki^ for the aggregate econom­
ic equilibrium to be at full employment (assuming we were at full employ­
ment at t-1). Added consumption can account for (1 - a) Ki^ of the added 
capacity. The balance aKi^ must be "offset" by additional investment 
demand. That is, tomorrow's investment demand, i^^^ must exceed today's 
i^, by the amount aKi^ or 
ùi = aKi^ and ^ = aK. 
•if 
As formulated by Ackley, G. (1, pp. 513-529). 
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For purposes of growth estimation in an open economy, 
a = investment and the supply of output rather than demand 
gross domestic product 
becomes the limit to growth. Sb that 
Ay _ ACPP _ Net Invest. A GPP 
Y " GDP ~ GDP Net Invest. ^ 
This method in deriving the possible growth of an economy is only a first 
•it-it 
approximation and must be interpreted with caution. 
3 
The vector of exogenous variables, given in Table 41,was used for 
projection in the endogenous variables of model 36-S. The values of the 
endogenous variables are given in Table 5a. 
Gross National Product reaches fe 184.14 mill or what it amounts to, a 
5.5, percent average yearly increase in constant prices. Such a rate is 
well within the capabilities of the economy as evaluated by its early 
I960's performance. For Cyprus in the period 1960-1963, judged to be a 
normal period in view of future development, we have 
Year I Y AY K=^=.53 a=-^=.12 
net I Y 
'60 9.8 101.2 - .0967 
'61 10,8 110.1 8.9 .825 .0980 
'62 15.8 115.3 5.2 .329 .1370 
'63 18.5 123.3 8.0 .432 .1500 
from where K = .53 and a = .12 so that 
Av Ay t 
X — = a K =  .1 2  X  . 5 3 =  A p p .  . 0 6 4  o r  6 . 4 % .  
" /GDP 
where Invest incremental output-capital ratio. 
For an application of this method in the derivation of operational 
and quantitative aggregate growth ratio, see (93). 
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It is reasonable to assert, from the performance of the 1960-1963 
period, that the average annual growth of GNP in the near future should be 
in the range of 5-6 percent when account is taken of (a) the subsequent 
political uncertainty, and (b) the general expansion during the period 
1960-1963 which may overestimate the growth possibilities in the economy. 
Note, also, that the ex-post K, when applied for the derivation of 
projected growth, is assumed to be estimated over years of full employment 
when the potential and actual output are the same. If this requirement is 
not satisfied, and it seldom is when account is taken of the prevailing 
underemployment, the estimated growth rate (aK) underestimates the poten­
tial rate. On the other hand, the pressure of demand may be forcing the 
economy on its production possibility curve given the prevailing structure 
of the economy and stage of development. In the potential expansion of 
the productivity frontier, however, lies the main difficulty in using in­
formation from the past in order to forecast the future. By definition a 
developing economy is one where structural change is underway and thus the 
continuous expansion of the production possibility frontier is to be ex­
pected under conditions of dynamic development. 
A major assumption and inevitable shortcoming of any such growth pro­
jections is that the prevailing structure between the economic variables 
introduced in the model will remain constant. Such an assumption rules out 
any reorganization in production which can greatly alter the performance 
of an economic system. It is entirely possible that a major reorganization 
of the Cyprus governmental machinery, for example, can bring about substan­
tial productivity gains to the economy while remaining at the same levels 
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of traditional marketable inputs. To point out possible efficiency vari­
ations under similar labor capital inputs, Leibenstein, in a recent arti­
cle, introduces the concept of X-efficiency which he interprets as (a) 
intraplant motivational efficiency, (b) external motivational efficiency, 
and (c) nonmarket input efficiency (72). At the plant level, cost re­
ducing methods adopted by firms in developing countries, without addition­
al capital inputs, increased productivity by as much as 500 percent. 0}n 
the whole, these improvements Involved plant layout reorganization, waste 
control, work method payment by results, accounting systems and the like. 
One should expect considerable room for such x-efficiency improvements in 
developing countries everywhere. 
The cautious use of capital-output ratios of the type here employed 
is emphasised by Leibenstein. He reasons "plausibly but not necessarily" 
to give evidence taken from a number of countries that incremental capital 
output ratios and growth rates are inversely related in the short run (73). 
He points out that we should expect an inverse relationship between 
observable incremental capital-output ratios and growth rates for the 
following reasons: 
(1) the investment rate is a more stable variable than are other 
variables affecting growth, 
(2) the significance of non-capital inputs is greater than that of 
capital inputs, 
(3) changes in the level of employment of all inputs affect growth 
more than investment, and 
(4) some outputs are related "probabilistically" to inputs. 
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The comments made by Leibenstein, especially point 2 above, should caution 
the dogmatic interpretation of the conclusions on potential growth rates 
for the Cyprus economy. Instead, the derived rate of growth is used as 
suggestive and as a plausible expectation of short run future development. 
There is no labor explanatory variable incorporated in the model. 
Labor statistics of good quality were available only for few recent years. 
Labor estimates used for a number of sectors did not yield satisfactory 
results in the estimation. The omission of labor from the model may not 
be a serious one if account is taken of the prévalant underemployment in 
the economy and the small size of the island. The characteristic dualism 
of underdevelopment is found in Cyprus--productivity in the agricultural 
sector is low and while it is high in manufacturing and urban activities, 
as seen by the low agricultural incomes. Dualism is not found only be­
tween the agricultural and non-agricultural sector. Both within the agri­
cultural and non-agricultural sectors we find wide divergencies in pro­
ductivity. The size of manufacturing establishments in Cyprus, strongly 
suggests dualism in manufacturing in terms of the very wide range in size 
of similar product plants. In agriculture, certain export oriented activ­
ities are very productive in comparison with the traditionally small lot 
farming. It is estimated, for example, that a large plantation west of 
Limassol in southern Cyprus, produces 45 percent of the fredh grape export 
of the island. 
The mobility of labor is assisted by the good system of roads in the 
island, but more so by the small size of the country which often permits 
the commuting from the village to urban jobs. The existence of under­
employment and labor mobility would suggest that labor shortage is not the 
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constraint to Cyprus development. Structural transformation, on the other 
hand, will require skilled labor which is not presently available. The 
shortage of jobs requiring academic qualifications, especially of the 
if ' 
technically trained for executive posts, is particularly acute. The 
relatively high level of education and the small size of the country 
should be expected to accelerate the supply of skilled labor in response 
to demand conditions. 
Investment Requirements and Projections 
The scarce factor in Cyprus development is capital which is also seen 
as the major carrier of modern technology in the economy. Apart from the 
composition of investment on which more was said in the introduction, the 
total availability of investment must ordinarily satisfy the following 
equality; 
S + S + B + B + B^ + B _ = I + I = I 
p g dg dp fg fp p g 
where ; 
= savings private 
Sg = savings government 
B, = domestic borrowing, government 
dg 
B, = domestic borrowing, private 
dp 
Bg^ = foreign borrowing, government 
B^p = foreign borrowing, private 
* 
For more on the Cyprus employment situation, see Annual Report of the 
Ministry of Labour and Social Insurance, in particular for the year 1965, 
Nicosia, 1966. The Ministry of Labour has done an excellent job in recent 
years both in keeping all relevant statistics and in arbitrating labor disputes. 
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I = private investment 
P 
= government investment 
I = total domestic investment 
In the model, three forms of investment are given, imported invest­
ment goods ) domestically produced investment goods (l^ = I -
and government investment (GI). No attempt is made to introduce the con­
dition of the equation on p. 33 explicitly in the model. Suffice it to 
say that domestic saving is low, as the high marginal propensity to con­
sume indicates. It is the difficulty with an open ex-colony, pluralistic 
highly unionized economy to favor consumption at present, than abstinence 
and investment, with hopefully higher levels of consumption later. In 
3 
1970, under projections in model 36-S, gross domestic savings is given 
by; 
S = GNP - fc + gJ or fe 34.11 mill. 
The forecasted level of investment I, is fe 51.20 mill, so that fe 
17.09 mill must be financed by borrowing domestically or from abroad. 
Cyprus is, in a way, fortunate when it comes to the availability of in­
vestment funds. As part of the British Commonwealth and an ex-colony, 
most of her banks are branches of London-based institutions which have the 
facility to extend loans in Cyprus at any time. The difficulty with such 
an arrangement is that the decision center is foreign to Cyprus, and a con­
flict between the foreign bank objectives and those of Cyprus development 
policy cannot be precluded. Also, the ease with which investment funds 
can come to Cyprus works in the opposite direction as well, with the out­
ward flow of capital remaining an unhindered possibility at any time. 
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No investment equation is introduced in the model. Such an omission 
is common in models of this type. When investment is incorporated as an 
endogenous variable in similar studies, it is statistically one of the 
weaker equations of the model. Ordinarily this is a serious omission for 
two reasons; 
a) the important role of investment in a developing economy, 
b) investment equations via the interest rate provide the important 
link between monetary and real sectors and are thus a significant policy 
instrument. 
One attempts to eliminate consequence (a), by the estimation of 
sectorial capital output requirements. The second consequence is not so 
important in the case of Cyprus since monetary policy is to a great extent 
exogenously controlled. The absence of exchange controls and the free con­
vertibility of the currency in unlimited amounts and at fixed rates of 
exchange prevent effective control of the money supply. It should be 
emphasized that the absence of effective monetary policy, in a dependent 
highly open economy such as Cyprus, prevents the policy makers from having 
an effective instrument in influencing private investment. The government 
development budget acquires additional importance under such conditions. 
Speaking of policy instruments, one should note the many limitations 
placed on government policy in a small monetary dependent economy. Only 
the government budget (especially development expenditure), import re­
strictions through tariffs, and taxation policy are the significant policy 
instruments available, all of which appear in the model with their multi­
pliers significant. 
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The sectorial investment requirements are not completely incorporated 
in the model supply equations. It is pointed out earlier that capital 
formation did not enter significantly the estimated regression equations. 
The importance of capital investment compels a closer examination and an 
indirect estimation of sectorial investment needs in order to arrive at 
total capital requirements. Capital must combine in assumed fixed pro­
portions with other factors in order for the projected outputs to be 
realized. Table 3 gives capital formation by industrial use. This re­
vised form of sectorial investment is very recent. On the basis of 
sectorial capital-output ratios for 1963, the projected investment require­
ments for 1970 are fe 38 mill. 
Such a projection is below the fe 51.20 mill anticipated in our pro-
3 jections (X where gross capital formation is assumed to grow at 7 
percent yearly rate. The capital-output requirements based on only one 
year (1963) can hardly form the basis for longer run projections. Also, 
not all sectors were adequately considered in the sectoral projections. 
It is to be noted, in addition, that the exceptionally high demand year, 
1963, tends to underestimate the capital requirements that prevail in the 
economy in more normal times. 
A number of investment equations are given in Appendix D. Equation 
1 is of interest. It shows a negative coefficient associated with govern­
ment emergency expenditure. The coefficient is significant enough to have 
captured the adverse effect that the unstable political situation of 1956-
1958 had on investment. The emergency government expenditure was used to 
suppress the Cyprus rebellion and can be seen as an explanatory 
Table 3. Gross capital formation by industrial use. (at .constant, 1958, market prices)^ 
Type of Capital Asset (fe million) 
Type of Use 
Total 
1963 1964 
Total 
Non-
Resi­
dential 
Build­
ings 
Other 
Con­
struction 
Transport 
Passen­
ger 
Cars 
Machi-
Other nery 
Equip. & other 
Equip­
ment 
Total Total 
% 
Agriculture 2.5 
Mining & 
Quarrying 0.4 
Industry 5.7 
Transport and 
Communications 4.0 
Distribution 2.1 
Housing & Gov't 
10.4 
1.7 
23.7 
16.7 
8 . 8  
1.3 
0 . 2  
2 . 0  
Building 9.3 38,7 9/1 
1.5 
0 . 1  
0 . 2  
2.4 0 . 1  
1 . 2  
0.4 
5.5 
2.1 14.2 
0.5 
4.3 
2.9 
0.8 
3.4 
29.0 
19.6 
5.4 
4.2 28.4 
Total 24.0 100.0 11.3 3.1 2.4 0.1 7.1 14.8 100.0 
^Source; (18, pp. 30, 31). 
^Also includes dwellings. 
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psychological variable incorporating the effect of political tension on 
investment. Equation 5 with lagged investment as the explanatory variable 
2 
gives the highest R . 
An Interdependent Model and Econometric Forecasting 
Model 36-S, made up of 36 equations, is given next. The other models 
are found in Appendix B. The structure of the model is followed by the 
forecasts of eleven important variables as given by Model 36-S and 28-DY 
together with the actual (observed) values of these variables (Table 5). 
Some general characteristics of the models are given in Table 4. Alter­
native projections to 1970 under different models for selected variables 
are given in Table 6. On the basis of past capital-output ratios and the 
potential growth rate derived on p. 29, models 36-S, 32-S, 32-Yg and 29-S 
give the most reasonable projections. Model 36-S is used as the basic 
model in the analysis that follows. The exogenous variables used in fore­
casting via the model are given in Table 7. 
Table 4. Main characteristics of the models presented in this study 
Country - Republic of Cyprus 
Type of data - Yearly data - major reliance on national income 
accounts 
Period covered or used 
in estimation - 1951-1963, unless otherwise specified 
Method of : estimation - Ordinary least squares (OLS) 
Number of stochastic and 
definitional equations 
= total equations, ex- Exogenous 
ogenous variables r , , 
variables 
Model : 
1. 28 - DY 14 + 14 = 28 20 
2 9 - S  1 5  +  1 4  =  2 9  2 0  
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Table 4. (Continued) 
3. 32 - S 18 + 14 = 32 16 
4. 36 - S 21 + 15 = 36 11 
Main institutional, technical and behavioral equations 
Model: 36 - DY,S 
5 - production-supply; ^agriculture, manufacturing, construction, 
transportation, services 
2 - consumption; total private consumption, tobacco 
1 - capital depreciation 
4 - import equations; beverages, tobacco and durables, investment and 
raw material imports, imports with domestic substitutes, other 
imports (residual) 
1 - industrial raw materials as a function of imports 
1 - agricultural raw materials as a function of imports 
1 - communications investment (vehicles) as a function of imports 
1 - taxes on imports 
1 - excise taxes 
1 - direct taxes 
Theil's inequality coefficient (U), a measure of predictive ability of the 
model and of internal consistency 
where : GNP^ 
-A 
actual GNP at year i 
GNP^ 
-F 
forecasted GNP, via the model. 
U 
1. 27 - DY .003977 
2. 27 - Yg .028414 
3. 29 - S .020119 
4. 32 - S .021952 
5. 32 - Y. .024775 
6. 32 - .020518 
7. 36 - DY .018742 
8. 36 - S .018220 
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* 
Definitions of variables; 
C = private consumption expenditure 
D = depreciation 
FL = imported fuels and lubricants 
= general government consumption expenditure 
Gg = government expenditure 
GI = government development expenditure (government investment) 
GNP = gross national product 
GR = government revenue 
I = gross capital formation including change in stocks 
I , = Non-imported investment goods (I - I ) 
d mp 
I = imported investment goods 
mp 
Kç, = capital formation in construction 
LT = total number of lorries and taxis (stock) 
LTM ^ = bank loans to manufacturing (lagged), current prices 
Mç, = imports less 
Mpg = imports with domestic substitutes 
= investment and raw material imports 
= imports of beverages, tobacco and durables 
= other imports (residual imports mainly fuel and lubricants) 
MR = value of industrial raw material imports 
= communications, imports 
NF = net factor income from abroad 
NI = national income 
Values are in millions of pounds (% 1 = 2.80) at constant 1958 
prices, unless otherwise stated. 
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NI . = non-agricultural national income 
NA 
RA = fertilizer imports, thousands of tons 
RF = rainfall index, inches 
S = subsidies 
t = time in years 
TB = domestically manufactured cigarettes in okes 
= direct income tax 
T = excise taxes 
E 
T 
etc. = government revenue from foreign and domestic loans, 
foreign and domestic borrowing 
= taxes on imports 
TQ = other taxes (residual) 
VH = licensed vehicles (stock) 
X = exports of goods and services (excluding factor payments) 
= agricultural exports 
X^^ = mining exports 
Xg = other exports (residual) 
X^ = travel contribution to balance of payments account 
(tourism) 
= value added in agriculture 
= value added, construction and dwellings 
= value added, public administration and defense 
Y^ = value added, manufacturing including electricity and gas 
Y,„, = value added, mining 
MN 
Yg = value added, services including banking, insurance and 
real estate 
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Y(y„ or Y ) = gross domestic product at market prices 
S IL D 
= value added, transportation, storage and communications 
Variables with hats are used as endogenous slack. 
Variables with bar (—) are exogenous or predetermined. 
Table 5. Model 36-S 
1. Y. = 6.340 + 0.117 RA + 0.331 RF 
-1 
2.149 5.539 2.507 
RES ^ F D^W 
11 .75 16.33 1.99 
2. Y. 6.852 + 0.494 LTM , + 0.651 MR 
- i 
8.171 4.476 3.519 
5 .97 70.45 1.47 
3. Y. 
C 
t 
3.816 + 0.131 + 0.244 K 
2.231 5.688 4.350 
10 .85 28.41 1.42 
4. Y_ = 4.563 + 0.643 M,„ + 0.4498 LT , 
T Vrl -1 
6.558 3.474 7.671 
10 .89 41.75 2.55 
5. Y -9.123 + 0.393 (Y-Y ) 
.1.740 6.381 
4 .91 40.72 2.66 
6. C 
P 
t 
-1.162 + 0.942 (NI - .582 T^) 
-0.138 9.945 
11 .89 98.90 1.83 
7. TB = -3.985 -(• 4.637 C 
t ,042 4.075 
11 .60 16.60 2.04 
8. D 1.379 + 0.0325 GNP 
t 4.607 12.250 
4 ,97 150.07 3.02 
9. M. = -4.650 + 0.146 NI 
NA 
-3.514 7.869 
11 .85 61.92 1.52 
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Table 5. (Continued) 
10. = -16.217 + 0.338 GNP 
t -4.143 8.832 
RES ^ F D^W 
11 .88 78.0 1.38 
11. Mpg = -7.798 - 0.405 + 0.218 Y 
-3.325 -2.156 4.850 
10 .80 19.59 1.28 
12. = -15.261 + 0.298 NI^, 
0 NA 
t -4.677 6.509 
11 .79 42,37 1.13 
13. MR = -0.880 + 0.348 
t -.469 3.984 
6 .73 15.87 1.41 
14. RA = -2.117 + 3.627 
t -0.230 7.154 
12 .81 15.18 
15. = 0.105 + 0.163 
t .142 4.221 
11 .62 17.82 
16. T, = -0.736 + 0.318 
M C 
t -.516 5.226 
4 .87 27.32 2.21 
(•58-'63) 
17. Tp = 0.456 + 0.0047 TB 
t 1.677 6.733 
4 .92 45.34 2.56 
18. T^ = -1.849 + 0.071 NI 
t -.881 2.88 
7 .54 8.296 
Definitions ; 
19. + Y, + Yg + Iw + + Y^„ - (S) Supply 
20. Y - Cp + D + I t Gj, + (X-M) Demand 
21. GNP = Y + NF 
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Table 5. (Continued) 
22. NI = GNP - (T^ + + D) + S 
23. .  NI _ 
24. DI = NI - .582 (due to unconventional direct tax structure) 
25. H = Y - Yg 
26. I = I +1^ 
mp d 
27. I = 0.678 M_ (average '60-*63) 
mp I 
28. Mpg 4. Mg 
29. M = + Mpg + Mq 
30. X .  + ^MN + *0 
31. B = M - X 
32. GR . + Tg + T, + 
33. GE = G^ + GI 
34. GD = GR - GE 
35. K = 2.027 + 0.538 I (regres. '50-'63) 
36. GI = 0.216 I (average '60-'63) 
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Table 5a. Actual and forecasted values of selected endogenous variables 
on the basis of models 36-S, 36-DY, and 2 -DY 
Model 
Ac tua1 
1959 , 1960 1963 Forecast 
pa "P FA FA 1964 
36-S 
YA 20.05 19.7 18.85 18.2 23.04 24.5 21.75 23.3 
13.49 12.9 13.57 13.6 16.20 16.6 15.71 17.1 
Yc 17.17 14.6 16.30 14.3 19.19 20.1 17.97 16.4 
4 
10.58 10.6 10.00 10.4 12.78 13.0 13.53 11.7 
24.31 22.0 21.86 22.5 26.48 28.2 25.73 25.1 
S 
78.50 80.9 75.81 87,0 86.46 103.7 82,95 88.7 
GNP 110.18 105.8 104.10 104.6 121.10 127.4 118.90 116.5 
M 43.49 42.7 38.54 41.4 51.07 52.9 48.79 44.3 
GR 28.54 27.60 24.05 25.13 25.90 26.42 20.16 c 
6.41 7.0 5.50 7.0 7.68 7,8 7.18 
2,14 2.2 2.09 1.7 2.32 2.4 2.24 o ~ o 
-DY 
^A 
20.49 d 19.39 - 23.79 
-
21.08 
-
13.73 
-
13.87 
— 
16,61 
- 15.36 -
17.44 16.62 - 19.66 
-
17.55 -
10.68 10.13 CB 12.97 
-
13.37 
-
Ys 25.18 22.94 — 27,96 — 24.39 a> 
S 
79.61 o 77,19 •=» 88.39 81.26 = 
GNP 113.26 ma 107.90 -» 126.43 = 114.17 
M 45.63 œ 41.20 MB 54.78 ca 45.50 -
GR 29.90 = 25.52 
-
27.63 = 20.24 -
6.76 = 5.93 = 8.25 CO 6.62 
-
2.18 2.12 
-
2.37 « 2.21 
-
^Forecasted values 
^Actual values. 
c 
Repeat column as for model 36-S. 
information not available 
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Table 5a. (Continued) 
. ; Ac tua1 
Model 
1959 1960 1963 Fotec&st 
Ï964 
F A 
F A F A F A 
DX 
^A 
Exogo 19.7 - 18.2 - 24,5 - 23,3 
^M 
13.5 13.9 13,6 13.6 16,8 16.6 14-9 17,1 
15.7 14.6 15.4 14,3 18.8 20.1 16.3 16.4 
9.7 10,6 9.9 10,4 13,2 13.0 14,3 11,7 
23 o 2 22,0 21,6 22.5 28.0 28,2 25.2 25,1 
S 85,1 - 80.9 83.2 87,0 101,3 103,7 92.9 88,7 
GNP 106,2 105.8 103.2 104.6 126,7 127.4 116,9 116,5 
M 40.2 42.7 38.5 41.4 54.7 52,9 49,1 44.3 
GR 27,0 27,6 23,0 25.1 26,3 26.4 20 il I 
5,8 '7.0 ;-5;6 '7*0 8,2 7.8 7,5 
1.4 2.2 1,0 1.7 1.9 2.4 1,9 « -  •  
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Table 6» Alternative projections to 1970 under different models and 
choice of endogenous slack. 
Model Projection Variable 
1, 36-S 70 GNP 
B 
X 
M 
GR 
S(slack) 
184.14 
32.07 
75.14 
107.21 
54.14 
19.23 
2o 36-DY X 
70 GNP 
B 
X 
M 
GR 
DY(slack) 
226.73 
83.45 
51.17 
134.62 
52.75 
75.48 
3. 32-S X. 70 GNP 
B 
X 
M 
GR 
S(slack) 
186.83 
41.51 
64.71 
106.22 
47.73 
11.70 
4. 32-G, 
70 GNP 
B 
X 
M 
GR 
Gr 
206.99 
67.53 
51.17 
118.70 
48.20 
68.75 
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Table 6» (Continued) 
Model Projection Variable 
5o 32_Yg X 2 70 GNP 183.24 
B 35.09 
X 64.71 
M 99.80 
GR 45.08 
Y (slack) 0.25 
G 
60 29-S X 2 
^70 GNP 
192.55 
B 47.41 
X 64.71 
M 112.12 
GR 49.54 
S(slack) 19.71 
7. 23-DY X 1 
^70 GNP 237.94 
B 85.47 
X 51.17 
M 136,64 
GR 52.00 
DY(sIack) 73.32 
8. :;8_Y^ X 2 70 GNP 178.18 
B 35,19 
X 64.71 
M 99.90 
GR 45,14 
Yg(slack) -25.81 
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Table 7. Model 36-S exogenous variables; projected yearly rates and 
1970 levels 
Approx. rate (%) 
(1961, 1962, 1963 
Average as Base) 
Level 1970 
(X70) Comments 
1. *F_1 18.2 (Average of 1951-1963) 
2. LTM_ 1 
16.5 26.26 (Based on '58-'62 rate) 
3. L?_l 12.3 28.00 (Based on '58-'62 rate) 
4. 5.0 8.02 (effected by tenure in­
crease of salary 
schedules) 
5. Y 
MN 
5.0 9.46 
6. 7.0 7.61 
7. 
^d 
8.3 20.00 
8. X 10.9 75.14 
a. 10.00 19.23 
b. 20.00 14.92 
c. 5.0 12.77 
d. 11.4 28.22 (Based on '58-'62 rate) 
9. 
^0 
7.0 11.86 
10. T ^ 
etc. 
15.0 9.79 
Some remarks on the given projections of the exogenous variables are 
now appropriate. Income from travel (tourism X^) is projected at an 
average growth rate of 20 percent. Because of the low base period, this 
* 
rate is not unrealistic. As discussed elsewhere, tourism is expected to 
increased by 46 percent in the 1963 period as compared to 1962. 
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be one of the most significant sources of income for Cyprus in the near 
* 
future. Agricultuiall exports are projected at an average growth rate of 
10 percent a year. The composition of Cyprus agricultural exports is a 
favorable one. Citrus products are currently the greatest source of 
revenue from agricutural exports and their importance is expected to in­
crease in the future. A country highly dependent on food exports usually 
faces a long run relative decline in prices due to the low income elas­
ticities for food. However citrus products and fruit in general have one 
of the highest income elasticities. Fox estimated the income elasticity 
for citrus and tomatoes to be equal to .42, which though low, is the 
largest of all food items considered (49, p. 127). The fluctuations in 
copper prices in addition to agricultural price fluctuations have a great 
effect on the Cyprus terms of trade. 
The projection of "government other income" T_, includes foreign 
aid, and foreign and domestic government borrowing. It is anticipated 
that this source of government revenue will grow at an average rate of 
15 percent a year. The financing of some major projects of social over­
head capital such as ports and the unexplored source of domestic govern­
ment borrowing are here accounted for. Government expenditure appears 
underestimated at h 31.85 mill, in view of a revenue of fe 54.14 mill in 
the projections. It should be remembered, however, that the direct tax 
equation included in the model anticipates the power to collect income tax 
by the national government treasury. Under such circumstances, government 
See pages 139, 140» 
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investment and government consumption expenditure can afford a much larg­
er increase than the one given here. 
Policy Multipliers 
Policy multipliers are often the most useful by-product of an eco­
nometric model from the policy point of view. A multiplier is a coeffi­
cient which when multiplied by a specific change in a variable (instru­
ment) gives the change in another variable (target). The nature of the 
multiplier is the same as encountered in comparative staticsiand equi­
librium displacement. 
The nature of the multiplier is understood in the context of the 
specified time period and the simultaneous interaction among economic 
variables. If the interdependence of the system were eliminated, the 
multiplier would have been equal to the initial change. The multiplier 
"is closely tied to the fundamental concept of the flow in economic 
activity. 
Our model is not a pure demand model as is usually the case. It 
incorporates production equations. The projections with S as the endoge­
nous slack, a variable which appears both on the supply and demand side 
of the model, reduce the model to one of the accelerator-multiplier type. 
Policy multipliers in the Cyprus economy estimated from models 36-S 
and 32-S are given in Table 8. 
One should be careful in interpreting multipliers such as the ones 
given in Table 8. It should be remembered that they are partial (ceteris 
paribus) multipliers and suffer from all the weaknesses of traditional 
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Table 8. Selected multipliers of the Cyprus economy 
Variable 
(Instrument) 
Multiplier on 
(target) 
GNP B (M-X) GR 
'd 
.97 .74 .19 
.93 . 65 .15 
M -.93 .35 -.15 
I. 
mp 
.97 .74 .19 
-.50 -.33 .91 
GI® 
.87 .60 .14 
RF.i .48 .20 .07 
^A 
1.46 .61 .21 
-1.44 -.01 .07 
^Multiplier estimated from model 32-S, all other multipliers from 
36-S. 
partial static analysis. Also an econometric model includes only a small 
number (hopefully the most important) of relations among economic vari­
ables, so that the full range of the actual multiplier may be under or 
over estimated depending on what kind of relations are left out of the 
model. There is no a priori reason to expect the mutual cancelling of the 
omitted relations, but one would expect a tendency in that direction. 
A good example of how multipliers can vary with different models is 
given when comparing results of models 36-S and 29-S. The multiplier of 
M (imports) on GNP, given by model 36-S, is -.93 while model 29-S gives 
-.80 for the same multiplier. A reason contributing to the smaller 
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multiplier of model 29-S is the inclusion of (other imports) explained 
by the exogenous variable VH (number of licensed vehicles) and thus not 
connected to GNP as it is done in model 36-S. 
With the above in mind, we examine some multipliers of the Cyprus 
economy. The (imported investment goods) multiplier on B (the balance 
of payments deficit) is given as a plus .74, and that of (beverage and 
durable goods imports) is minus .01. It is not to be implied that is 
a preferable class of imports. The negative effect of on GNP is so 
great (-1.44) that the reduction in imports (all imports) more than makes 
up the increase in M.. On the other hand, I has a positive effect on 
L mp 
GNP equal to .97 and thus an increase in M associated with GNP results in 
a plus .74 of B, i.e. a deficit. If growth, is the objective of economic 
policy, I should be encouraged and not M_. What is shown here is no 
r mp L 
different from the intuitive truth that, at the limit, a country that con­
sumes nothing will import nothing. It should also be noted that the full 
impact of I on B is not shown, essentially because no import substitution 
mp 
effects other than of agricultural production (Y^) are incorporated in 
the model. 
The heavy dependence of Cyprus on imports is clearly shown again by 
the multiplier analysis. The export multiplier on B is only 0,35. That 
is to say an increase of X (exports) by one, reduces B by only .35. In 
tracing the impact of an autonomous increase in exports, we see that the 
increase in gross domestic product, GNP and non-agricultural income bring 
about a large increase in imports which in turn effect GNP and B as shown 
by the respective multipliers. Also note that X is exogenous and not 
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tied to GNP through behavioral equations of production. Such lack of 
interdependence underestimates the export multiplier on GNP. 
The exogenous nature of exports was resorted to after the failure to 
obtain significant export equations. A list of the attempted estimations 
of export equations are given in Appendix D. Part of the difficulty th 
obtaining reasonable export equations is due to the small size of Cyprus 
exports and the rather elastic nature of export demand. Under high de­
mand elasticity, one would expect supply limitations to form adequate 
explanation of exports. Only in the case of mining was this shown to be 
true. Surprisingly no relation was found between agricultural production 
and exports. 
With exports strictly exogenous, a major link with growth possibili­
ties is omitted from the model since a highly open economy is export-led 
in her growth. Allowance must be made for the role of exports in develop­
ment. The imports of raw materials and GDP growth are understood to be 
closely linked to exports. The 1970 projections for exports are given 
at the annual rate of 10.9 percent while that for GDP is 5.5 percent, 
that is, a higher propensity to export is assumed in the future. This 
is reasonable in view of the composition of Cyprus exports and the low 
income elasticities of domestic demand for agricultural products. 
Anticipated increased production, especially in agriculture, must also be 
channeled to exports and foreign demand. 
The direct tax multiplier is negative on GNP as expected, and of 
magnitude -.50. An increase in direct taxes reduces consumption which 
in turn reduces GNP. No indirect tax multiplier is incorporated in the 
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system. In order for a negative indirect tax multiplier to be shown, a 
tax incidence originated through price change must be included in the 
model. 
The combination of multipliers and simultaneous variation in instru­
ment variables is attempted next. 
Case 1. 
Assume GI (government investment) and T (direct taxes) are 
the two instruments. We want to know tne combined multiplier 
effect on GNP. We have; 
AGNP = .87 &GI - .50 & T^ 
That is a similar increase in both and GI of one has a 
positive effect on GNP close to .4. 
Case 2. 
Assume GI, Y., T and M are increased by one. What is the 
effect on GNP? 
AGNP = .87 Aci + 1.46 + .93 - .50 AT^ - .93AM 
Or, that the joined effect on GNP will be 1.83. 
Case 3. 
Targets; Maintainance of present B and increase in GNP by fe 5 
mill over the next year. 
Instruments; and M 
Problem: Find the appropriate values of the instruments 
necessary to satisfy the prescribed targets. 
The problem can be formulated as two equations and two unknowns. 
(1) AGNP = 5 = -.936M - .50Ar^ 
(2) 68 = 0 = .35AM - .33^Tp. 
In solving by substitution we get; 
= -3.65 (reduced taxes) 
and 
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M = -3.43 (reduced imports) Note in this case how the use of 
import taxes, as the instrument for import reduction, will 
ease the effects of this policy mix on government revenue if 
import demand is inelastic. In view of the assigned targets 
both direct taxes and imports must be reduced. 
Case 4. 
Targets; Maintainance of present B and an increase in GNP by 
fe 5 mill and an unchanged GR (government revenue). 
Instruments*. T^, M and 
Problem; Find the appropriate values of the instruments 
necessary to satisfy the prescribed targets. 
We have three unknowns and three equations. 
AGNP = 5 = -.93AM - .50AT^ + 1.46^Y^ 
AB = 0 = .35m - .33ATp + .6lLY^ 
AGR = 0 = -.15AM + .91ATj^ + -ZlAY^ 
The solution is; 
M = -2.96 
Ip=-.78 
1.27 
Similar joined multiplier effects can be worked out for other com­
binations of targets and instruments. 
It is very seldom that one or the other target is aimed at, to the 
expense of the other. The specification of the appropriate mix of targets 
and policies is a major concern of economic policy (91). The problem is 
referred to in economic theory as that of welfare function specification 
and is dealt with in the field of welfare economics. A few remarks on 
this subject are appropriate in a study dealing with economic policy. 
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The Welfare Function: Some General Remarks 
Jan Tinbergen, in facing the inherent difficulty involved in the 
choice of a welfare function by the policy maker, writes (97, pp. 11, 14): 
"If preferences are consistent, they may be represented 
by some central, all embracing, concept in the minds of the 
policy makers, which we usually call welfare or utility of 
the economy to which the decisions refer. This welfare con­
cept will largely, but not always completely, coincide with 
a certain representative individual welfare concept .... 
There may be a certain degree of similarity between individual 
welfare functions; and that of the policy maker. The more 
democratic is the community, the more will the citizens be 
able to further this similarity, with the proviso, that, for 
this comparison the representative individual defined in 
some reasonable way should be taken. It hardly pays, how­
ever, to make this definition more precise, since it is 
clear beforehand that the similarity cannot, and should not, 
be complete." 
The difficulty is in effect twofold; (a) who is to specify the 
welfare function and (b) what kind of function should be specified 
(what welfare criterion should be used). Even if there is agreement as 
to the aims of economic policy (consumption, growth, price stability, 
balance of payments, etc.) the need for a welfare criterion on the basis 
of which the choice of welfare functions can be made remains. If we 
accept the policy maker, as presented above by Tinbergen, to be the pro­
ponent of public welfare, the policy maker needs explicitly or implicitly 
to assume a welfare criterion as a guide to his policy choice. 
It can be shown rigorously that a solution to a society's economic 
problem given by a perfectly competitive economy is Pareto optimum. That 
is, the price and quantity vector resulting from the competitive equili­
brium is Pareto optimum. Similarly, and with a number of additional 
assumptions, a vector of prices and quantities can centrally be assigned 
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which simulates the competitive equilibrium solution given to the eco­
nomic problem by free markets (67). 
A Pareto optimum is defined as a balancing vector (equilibrium) of 
choices (x^ .... x^; y^ . . . . y™) such that there is no balancing 
vector (x^ .... x^; y^ ... . 7") for which 
x^ x^ for all i 
and 
x^ x^ for some i 
where 
Z'-t at least as good as . . . 
and 
>: better than . . . 
which is to say that if the economy is at Pareto optimum then no rear­
rangement can give a consumer greater welfare and still leave all other 
consumers unharmed. 
A most crucial assumption underlying the proof of the identity of 
competitive equilibrium to Pareto optimum and vice versa is the nature 
of the space in which we operate. The space is assumed to be additive. 
In the interpretation of the theory, the additivity assumption excludes 
from consideration a large category of economic activities, namely those 
where external economies or diseconomies are realized. For this reason, 
the operational significance of the Pareto optimum criterion is limited. 
A so restricted criterion as Pareto optimality can hardly be expected to 
be satisfied in the real world and be of direct relevance to public 
policies. Yet the need for an explicit criterion to guide the policy 
maker cannot be fully detached from Pareto optimum considerations. 
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- " Gi-ven the traditional limitations oft; the Pareto welfare criterion, 
one is tempted to suggest an approximation to it with hopefully more oper­
ational breadth. Economic policy can, at its absolute minimum, be assumed 
to provide only the class of goods and services where external effects are 
to be found (What the people cannot do for themselves, their government 
does for them.) Given that the policy maker is entrusted with a set of 
economic decisions, a welfare function specification must take place. The 
policy maker is in need of an explicit or implicit welfare criterion that 
must underlie his choice of a welfare function. A choice among presumably 
a number of available welfare functions, presupposes a criterion by which 
choice is to be made. In countries of non-authoritarian regimes one can 
suggest that a modified Pareto criterion guide public policy. The policy 
maker, (the carrier of the common good, as suggested by Tinbergen) inter­
prets the wishes of the community but with the understanding that Pareto 
optimum considerations will guide his choice of welfare functions and 
policy so that consideration may be given to the interest of all groups in 
the economy. The policy maker will then interpret what is good for the 
community. If his interpretation is incorrect, the people will vote him 
out or revolt. The extension made is that the criterion guiding the policy 
maker in his choice be a Pareto criterion such that no one is made worse 
off because of the policy course followed, or in the operational sense, 
the harm done to an individual or a group of individuals be minimized via 
compensation, tax exemptions and the like. 
For example, in Case One of our policy multiplier problem (page 54), 
the increase in direct taxes may be harmful to some. The policy maker may 
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justify such an increase in long run benefits such as social stablity, 
economic growth, etc. , and thus consider his policy a benefit to all or of 
much reduced, in his view, harm to the unhappy tax payers. In the case 
of externalities, the role assigned to the policy maker as the interpreter 
of popular wish is not inconsistent with the Pareto criterion in the 
strict sense. The Pareto criterion does not account for such cases, so 
the field is left open for any role one wants to assign to those re­
sponsible in allocating economic resources in activities where external­
ities are involved. A large class of economic development policies fall 
in this category. The position expressed here is that the Pareto criter­
ion is a relevant one within the domain of the policy maker's choice. 
The policy maker relying on Pareto considerations for policy action 
•would seek to compensate a group (political, ethnic, regional interest, 
etc.) whenever a policy makes one group better off at the expense of 
another. In practical politics a seat in the cabinet for a minority may 
compensate for a development policy that adversely effects that minority. 
One strongly suspects tl>at the art of compromise so urgently needed in 
the immense change that development and modernization entail is little 
more than an implicit attempt to maintain Pareto optimality. 
Model Evaluation 
Above the entrance of the famed academy of Plato in Athens, one could 
read "Mr)ôeCç £Î,cyf)T;w"îSbaie without knowledge of geometry 
will be allowed to enter" - - a hint, of the value the classic admirers 
of reason found in the orderly examination of things. Econometric model 
building is an exercise in the reasonable and also feasible 
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relation of things which are interpreted as economic variables. The task 
of capturing the workings of a complex economy in 15 or 20 relations may 
be dismissed as a futile undertaking. Yet even though the complete mirror 
of an economy is not reflected in the model, enough of it is, so as to 
allow new insights and a better knowledge of not easily recognized rela­
tions. It is seldom, if ever, in human development that the entire uni­
verse is known. Like the transferring of information, so in the study of 
economies we concentrate on the important variables and allow the rest to 
fall into place. The difficulty is not so much with the needed study of 
very large number of relations in an economy, but instead the detection, 
specifications, and successful statistical estimation of those relations 
that are more crucial in explaining the economic system. An econometric 
study, as the one presented, provides a piece of information about the 
economy and should be treated as no more than just that. 
The quality of such a study centers on the "goodness" of the model 
presented. The "goodness" of a model is in turn conditioned by the sue- . 
cessful incorporation of essential information in the model. More equa­
tions or better statistical fits cannot assure a good econometric model. 
They are only necessary but not sufficient conditions. More equations do 
not mean proportionately more information for our model, our space may 
not be additive (as models 36-S and 32-S indicate). 
J. Johnston suggests that one look at the following when evaluating 
an econometric model (63). 
2 (1) R (coefficient of determination) 
(2) D-W (Durbin-Watson statistic for autocorrelation) 
(3) Forecasting ability. 
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We may add simplicity as an addi tional criterion. For model 36-S, as well 
2 
as the models included in Appendix B, the statistical criteria, R , t-
test and Durbin-Watson are satisfactory. The maze of available data of 
dubious quality on the one hand and the lack of definitive guidelines for 
the choice of the most relevant equations for inclusion in the model, 
render inadequate any exclusive reliance on statistical criteria in eval­
uating model quality. The difficulty in selecting the important variables 
for inclusion in the model is not unusual. 
Though economic theory (consumption, production theory, etc.) often 
provides useful guidelines for the inclusion of the significant variables 
in a model, it is often a resort to intuition, "just a feeling", that 
often prompts the form of the maintained hypothesis. As Charles Schotta 
suggests, "we have no theory of the construction of a theory" (8?)-). 
Henry Theil, in dealing with the same methodogical problem writes, 
"What is incorrect . . . is to act as if the final 
hypothesis presented is the first one, whereas in fact it is 
the result of much experimentation. Since every econometric 
analysis is an essay in persuasion--just as it is true for 
any other branch of science, the line of thought leading to 
the finally accepted result must be expounded. It is not true 
that analyses which are in the end not accepted are useless." 
(91, p. 207) 
In the final analysis one is forced to judge the quality of an eco­
nometric model by its ability to predict over unknown (not included in its 
estimation) territory. This implies that in the ideal sense, good pre­
diction is inseparable from sound economic specification. Though it is 
possible to have valid prediction without sound economic specification 
that prediction will always be correct, since it is understood that sound 
economic specification is by definition the good description of the real 
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world. If it were that an econometric construct give sound predictions 
for all time, then that construct must be correctly specified. Otherwise 
it is difficult to judge a model on the basis of how well it describes new 
data over a limited future range. One is not sure if the forecasting error 
is due to error in specification, a wrong model, or if the structure 
(coefficients) have changed. We should expect from the assumption of 
stability in economic relations that the closer we forecast to the mean of 
the period of the sample, the more the forecasting error will be die to 
specification error. The 1964 forecasting results of our models appear 
encouraging in this respect (10, 11). The forecasting result is then the 
important criterion in judging the quality of an econometric model. 
Admittedly the above discussion is not sufficient to clarify a 
fundamental methodological question in economics (66, Essay No. II, pp. 
129-166). One can only state and reason his position. The immensity of 
statistical problems and data error, however, force faith in the judgement 
of the quality of a model in the direction of the model's results. The 
classic methodological question is often expressed in terms of the" 
validity of assumptions vs. the validity of results. If one is to venture 
a reconciliation of the two, the following can be suggested. If the re­
sults are valid for all time, then the assumptions (specification) must be 
correct. If, on the other hand, the assumptions are valid, then the re­
sults must be correct but we cannot fully know the correctness of the 
results. The difficulty that allows the debate undecided and ends up with 
faith in the one or the other criterion, is perhaps explained by the 
"valid for all tine" condition. In the operational sensa, a result (a 
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prediction) may be valid at a given time but no assurance can suffice to 
conclusively show that the validity is not ephemeral. Thus "accidentally" 
valid 
incorrect specification can give/results. If the results were valid for 
all time, however, the specification must have been valid also. Other 
specifications may give the same results but from the operational sense, 
one is indifferent, ceteris paribus, as to which specification is to be 
preferred. 
Future changes in economic behavior as reflected in changing struc­
ture and regimes, will understandably influence the operational usefulness 
of a model. The ex-ante specification of such changes remains a terra 
incognita and perhaps an impossible task when considering the astounding 
complexity of economic relations. 
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CHAPTER IV. AGRICULTURE 
Agriculture in the Cyprus Economy 
In this chapter the agricultural sector of the economy is investi­
gated in view of the econometric findings. A number of policy recommenda­
tions are made. 
Agriculture is by far the most important economic activity of Cyprus. 
In the last few years the contribution of this sector to the island's 
gross domestic product has been around 20 percent with approximately 40-43 
percent of the labor force employed in this sector. Agricultural products 
made up 50 percent of merchandise exports in 1963 and 60 percent in 1965. 
Total agricultural output has been rising. Net value added by agricul­
ture, estimated at 15 mill (1958 prices) in the 1946 census, increased to 
è 18 mill'in 1958 and fe 24.5 mill in 1963. The growth path of agricul­
tural output in the period 1950-1964 is given in Figure 3. The production 
of some principle agricultural commodities is shown in Table 9. 
The future contribution of agriculture to the island's economic 
growth will not be limited to direct output and increased agricultural 
exports. A less apparent contribution will be the release of labor from 
the agricultural sector for use in manufacturing, government services and 
trade in order for economic transformation to take place. What happens to 
agriculture is crucial to the subsequent economic development of Cyprus 
(54). The economic policy targets, an increase in national output (Y), and 
a favorable balance of payments equilibrium (B), are directly effected by 
developments in the agricultural sector. The imports with domestic 
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Table 9. Production of principal agricultural products^ 
\ 
Products Units 1959 1960 1961 1962 1963 
Wheat 1000 Kile 2,307 1,524 1,714 2,476 2,400 
Barley •• Kile 3,040 2,000 2,250 4,500 4,400 
Oats II Kile 133 92 80 123 130 
Broadbeans II 
b 
Okes 1,704 1,256 1,504 1,600 1,362 
Vetches II Kile 130 142 128 140 183 
Haricot beans M Okes 1,379 1,360 1,200 1,240 724 
Vicos II Kile 107 96 101 134 72 
Potatoes II Okes 64,000 60,000 64,000 92,000 84,000 
Tobacco II Okes 593 585 707 802 750 
Grapes w Okes 103,000 80,000 103,000 100,000 50,000 
Olives II Okes 6,481 5,000 22,000 5,000 9,600 
Carobs II Okes 40,000 36,000 33,600 44,000 56,000 
Carrots II Okes 7,000 9,200 8,000 16,000 25,600 
Melons II Okes 3,200 4,400 5,200 6,400 7,000 
Water melons «1 Okes 11,000 10,000 9,500 8,000 8,000 
Oranges II Cases 1,042 1,239 1,700 1,280 1,900 
Lemons «1 Cases 336 241 432 430 450 
Grapefruit II Cases 246 305 340 350 370 
Apples M Okes 1,030 11080 1,120 1,480 1,500 
Almonds in shell II Okes 1,637 2,080 1,920 2,000 2,050 
^Source: (17, p. 38). 
^Note: 1 Oke = 2.8 lbs = 1.27 Klgs. 
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Table 9. (Continued) 
products Units 1959 1960 1961 1962 1963 
Eggs 1000 Doz. 
c 
4,600 5,000 5,500 5,700 
Poultry meat Tons 2,000 2,300 2,500 2,700 
Sheep and goat meat Tons 3,800 4,000 4,000 4,000 
Beef and veal Tons 2,000 2,200 2,300 2,500 
Pork Tons 1,400 1,800 2,000 2,500 
Milk (Sheep, Goat 
& Dairy Cattle) Tons 28,200 30,200 31,500 33,200 
Wool Tons 450 500 500 550 
-- = Not available. 
substitutes equation of model 36-S, (#11: MDs = -7.798 - 0.405 +0.218Y) 
shows a significant import substitution effect of Y^, domestic agricultur-
* 
al production, on imports with domestic substitutes, MDs.. (Mainly food­
stuffs, furniture, beverages, tobacco.) 
The agricultural production function of the model is of the Cobb-
Douglas type. Conventional, inputs, rainfall and raw materials, mainly 
chemical fertilizers, are successfully incorporated in the estimated 
'^At the 10 percent level of significance. A similar significance of 
domestic food production to import substitution, is found by the Klein-
Shinkai Econometric model of Japan. See International economic review. Vol. 
4, No. 1, February 1963, pp. 1-28. In Cyprus, cereal production is the 
most significant crop entering as an import substitute. 
A non-logarithimic function is also employed. 
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function. It is understood that the break from traditional agriculture 
has taken place in Cyprus and thus a number of significant non-economic 
prerequisites have been met. The break from subsistence agriculture can 
be evaluated in terms of the inputs used in production. For example, the 
use of chemical fertilizers, first introduced to Cyprus as far back as 1911, 
has trebled since 1950. A total of 29.4 thousand tons of fertilizers, 
disinfectants, insecticides and sulfur (variable RA in the model) were 
imported in 1950. This variable reached 105.0 thousand tons in 1963. The 
number of tractors increased from 120 in 1946 to 4,696 (including combines) 
•2c 
in 1963. Mechanically irrigated land increased from 53,131 donums in 
1946 to 210,000 donums in 1963. See Table 10 Land under irrigation. 
The transition from stagnant traditional agriculture to its present 
dynamic developing stage is of interest to the analyst. Improvements in 
agriculture were initiated early in the British administration. Change 
has been gradual, however, and has extended over many years. Peasant sub­
sistence agriculture and its outmoded practices during the early years of 
the British rule are graphically described by Diamond Jennes (61, p. 149). 
. . the peasants still stolidly followed the methods their ancestors 
had employed in the days of the Pharohs, using antiquated tools at the 
cost of backbreaking labor for both man and animal." The escape from 
stagnant traditional agriculture to its present rather hopeful stage was 
not an easy task. Jennes continues, "... tradition-bound to the point 
* 
3.025 donums = 1 acre. 
The British took administrative control of Cyprus from Turkey in 
1878. Britain unilaterally annexed Cyprus in 1914. Turkey accepted this 
annexation with the Treaty of Laussane in 1923. 
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Table 10. Land under irrigation^ 
Gravity Irrigation 
Mechanical 
Irrigation 
(i.e. Pumped) 
Total 
Perenni al 
Donums 
Seasonal 
Donums 
Donums Donums 
1946 Census 59,409 284,977 53,131 397,517 
End of 1955 86,500 345,000 113,500 545,000 
tl 1956 88,500 354,000 123,000 565,500 
ff 1957 89,000 358,500 138,500 586,000 
tl 1958 89,000 359,500 149,000 597,500 
ft 1959 91,000 361,000 162,500 614,500 
tv 1960 91,000 361,000 180,000 632,000 
fl 1961 96,500 369,500 190,000 656,000 
tl 1962 102,800 377,000 200,000 679,800 
tt 1963 111,700 405,100 210,000 726,800 
tt 1964 113,900 428,100 210,200 752,200 
^Source; (17, p. 37). 
of inertia, like most primitive agricultural communities, they (the 
Cypriote) manifested scant desire to change their ways in conformity with 
the advice of their new rulers (the British)." (61) 
With adequate demonstration, and thanks to the laborious efforts of 
the first director of the Department of Agriculture, Dr. P, Gennadius, the 
farmers' skeptircism and inertia gave way to experimentation and improve­
ment using new technology. These early improvements had an enormous 
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effect on Cyprus agriculture. The work done during the first half of the 
century fulfilled some major institutional prerequisites for agricultural 
development to the extent that conventional factor inputs are now signifi­
cantly effecting agricultural production. The agricultural production 
function of the model, estimated over the period 1951-1963, shows ferti­
lizer as a significant input with an elasticity of production (E^^) of 0.37. 
A number of major structural reforms are still essential for the upward 
shifting of the production function, the most important of which is con­
solidation of the badly fragmented agricultural land. 
The rapidly increased demand for fertilizer is the consequence of the 
farmer's realization that it is an input with considerable net productivity. 
A similar pattern of almost continuously expanding fertilizer demand has 
been observed in United States agriculture during the 1933-1955 period. 
The main force underlying this increase, apart from the realized higher 
productivity, are given by Heady, as (a) the favorable price of fertilizer 
relative to crop prices, (b) increased knowledge, (c) improved managerial 
skills, and (d) income positions of farmers (57, pp. 154-193). These same 
factors that affected the increased use of fertilizer in American agricul­
ture are currently working in Cyprus agriculture. In addition, it should be 
noted that land overworked since antiquity with seriously eroded topsoil, 
is typical of Cyprus, so that the long run productivity of fertilizer in­
puts should be expected to be higher, ceteris paribus, than in United 
States agriculture where in general the land is rich with other nutrients. 
Let us now turn to the policy implications of our econometric find­
ings in regard to the aggregate agricultural production function. The 
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importance of agricultural production to national output and merchandise 
exports has already been pointed out. Cyprus remains an agricultural 
country with a relatively low per capita income. Increase in total out­
put remains a major economic objective. At the same time, the island 
suffers from a serious merchandise trade deficit. Merchandise imports 
were more than double the merchandise exports. The merchandise trade 
deficit is covered by invisibles, mainly the inflow of foreign exchange 
from the two military bases on the island. The great dependence of the 
economy on exogenous factors, such as the income from the British bases, 
signifies fundamental structural weaknesses in the economy. The rather 
high standard of living appears deceptive when taking a closer look at the 
structure of the economy. A sudden decision on the part of the British 
government to eliminate or greatly reduce military expenditures in Cyprus 
would have disastrous repercussions on the economy and living standards. 
This is very likely to occur under the British economic austerity 
program and the military economies undertaken by the Wilson administration. 
For more discussion on the effects of a major reduction in British military 
expenditures on the Cyprus economy, see page 138. The capacity of the 
economy to import investment goods and raw materials would be seriously im­
paired. Input-output studies of the economy reveal a minimal degree of 
intersectoral linkage (76). Buying and selling between domestic sectors 
appears marginal and unimportant. 
* GNP 
Per capita income (population^ 1963 was approximately $590. The 
figure dropped to $575 in 1964 due to the adverse political situation. 
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Econometric Findings and Policy Implications 
With agriculture such an important economic activity to the future of 
the economy, the following can be inferred from the estimated agricultural 
production function. Rainfall (RF and raw material inputs (RA) are sig­
nificant at the 5 percent level. Jointly the inputs explain 71 percent of 
agricultural output. The significance of rainfall is not surprising. Rain­
fall is a scarce resource in Cyprus. According to the Willard L. Thorp 
report, Cyprus must be considered a semi-arid country (95, p. 6). The RF 
index over the 14 year period considered for our estimation averaged 18.2 
inches and fluctuated between 13.38 inches in 1951 to 24.00 inches in 1955. 
At this range of rainfall, the production response is shown to be very 
significant. The elasticity of production with respect to RF ^ was esti­
mated at 0.38. The government, following the Thorp report recommendations, 
is pursuing a rather successful investment policy in water resource develop­
ment. Water development expenditure by government was close to 25 percent 
of total government expenditures for development in recent years. Conser­
vation of rainfall progressed rapidly through the construction of dams and 
the enrichment of underground basins. The beneficial results of water 
policy, however, are of a long run nature. Rainfall remains a strictly 
exogenous variable and outside the control of the policy makers. The short 
run policy emphasis should then be on raw material inputs and the general 
availability of such inputs to the farmer. This recommendation is 
* 
In spite of the recent hopeful developments in agriculture the 
economy is only about ^  percent self-sufficient in stable foods. The main 
deficiencies are in (1) dairy products (2) meats (3) fats and oil (4) 
sugar, and (5) grain (in years of draught). 
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supported by another finding of our analysis. The dummy variable analysis 
given on page 75 indicates that the elasticity of production with respect 
to RA (E„. co) is 0.28 during the 1951-1958 period. This same elasticity 
RA-bo 
rose to 0.82 in the 1958-1963 period. An indication that diminishing re­
turns with respect to RA has not been reached in agriculture. 
The preferred agricultural production function discussed in this 
chapter from the economic and statistical point of view, is of the Cobb-
Douglas type. A number of maintained hypotheses were attempted. Last 
year's rainfall (RF ^), measured as an index of yearly precipitation and 
the yearly imports of agricultural raw materials in thousands of tons (RA), 
proved the most significant and "reasonable" explanatory variables of 
total agricultural production. Table 53 in Appendix D gives a number of 
attempted functions. 
The preferred function is 
Y = 1.459 RA'^^ RF'^G 
A -1 
The above function performed best when compared with two other esti­
mated functions including the same explanatory variables (RA, RF . Table 
11 gives the three equations and the observed values of explanatory depen­
dent variables. 
Y^^ is estimated over the 1950-1963 period with the years 1960 to 1963 
included twice in the sample space on the assumption that these are years 
with marked change in structure (the end of the colonial period) and also 
"iV 
For methods of calculation, definitions of variables and data in­
formation, see Appendix C. Variable RA includes chemical fertilizers, dis­
infectants, insecticides and sulfur. Fertilizer makes up more than 95 
percent of RA. 
Table 11. Comparison of agricultural production equations 
RES R^ F U 
1. Y,, = 6.500 + 0.121 RA + 0.311 RF , 14 .73 19.03 .0172 
A1 -1 
t 2.291 6.036 2.581 
2. Y._ = 6.340 + 0.117 RA + 0.331 RF , 11 .75 12.13 .0104 
AZ -1 
t 2.149 5.539 2.507 
3. LogiQ^Ao = 0.164 + 0.370 Log^^RA + 0.377 Log^QRF_j 10 ' .71 12.13 .0069 
t 0.634 4.805 2.660 
DATA 
Variable 1959 1960 1963 1964 
F ^ A  F A  F A  F A  
Y., 20.538 19.7 19.637 18.2 25.269 24.5 21.811 23.3 
A1 
Y _ 20.375 19.7 19.474 18.2 25.079 24.5 21.648 23.3 
Y 20.305 19.7 19.310 18.2 25.009 24.5 21.662 23.3 
RA 76.9 72.0 105.0 83.90 
RF , 15.22 14.23 19.50 16.59 
- i 
Log^qRA 1.8859 1.8573 2.0212 1.9238 
Log^QRF_^ 1.1824 1.1532 1.2900 1.2199 
^F = forecasted, A = actual. 
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of better statistical data. is estimated over the 1951-1963 period 
and is in Log^g form of the Cobb-Douglas type. The forecasting per­
formance of the three equations is tested by the use of the formula 
The Cobb-Douglas form gives the smallest U and does better in all 
four years of forecasting. Equipment in the form of agricultural machine­
ry, gross capital formation in agriculture, price levels, labor and other 
"reasonable" explanatory variables were not successfully incorporated in 
the production function. 
The significance of rainfall cannot be overstated in the case of 
Cyprus agriculture. An increase of rainfall by 10 percent, that is, 1.8 
inches, brings on the average a 3.7 percent increase in agricultural out­
put the following year. The analysis shows a year's rainfall to be very 
significant on the subsequent year's production. This implies that the 
late fall, early winter rainfall through December is very significant for 
agricultural output. Regression of the non-lagged RF on showed RF not 
to be significant. It appears that the rainfall up to and including 
December (usually 40-50 percent of total seasonal rainfall), is more sig­
nificant than late winter and spring rainfall. A plausible explanation of 
this phenomenon is the practice of Cypriot farmers to plant, especially 
cereals, "dry". That is, to plant during the fall in anticipation of 
early rainfall. If the farmers expectations for early rainfall are ful­
filled, the results are good with yields high. If not, rainfall is low. 
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the early sowing effort is wasted and a negligible or no yield is realized. 
No figures were available on the quantitative share of "dry* sowing. In­
dividuals familiar with Cyprus farming practices estimate "dry" sowing to 
be as much as 45-50 percent of cereal production. 
It is also to be noted that regression analysis based on yearly time 
series data, is more suitable in showing, as significant variables, those 
that change from year to year with corresponding responses from the depen­
dent variable. Thus, variable and not fixed inputs are best incorporated 
in the analysis. Mechanically irrigated land did not enter the function 
significantly though, on a priori grounds, it is seen to be an important 
variable. Large indivisibilities in production are not incorporated in the 
function. 
An attempt to incorporate time as an explanatory variable ("other" 
inputs) was not successful. The time elasticity was insignificant and the 
"other" variables failed to enter the function. It proved more successful 
to show the growing importance of the fertilizer input. In order to see if 
the marginal'productivity in relation to RA has changed over time, we used 
the following dummy variable analysis (62, p. 223). 
Log = r^ + rg log + b^ log RA + b^ log Z 
where Z = XgRA 
0 in 1951-1958 
and X_ = 
^ 1 in 1958-1963 
0 28 
The 1951-1958 function was estimated as Y. = 6.34 RA 
A 
0 R 9  
The 1958-1963 function was Y. = -3.80 RA 
A 
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The above results show a marked increase in the elasticity of pro­
duction with regard to RA (from .28 to .82) which implies that diminishing 
returns in agriculture in relation to RA have not been reached as yet. 
Another interesting phenomenon is observed. The RA and RF ^ are 
negatively correlated for the period 1950-1963. Every year of increased 
rainfall is followed by a year of increased RA. This phenomenon is ob­
served in thirteen out of the fourteen years covered by the time series. 
It is a strong indication that the Cyprus farmer attempts to make up low 
rainfall by applying more fertilizer. A 10 percent increase in fertilizer, 
a 6.3 thousand ton increase at the mean, increases by 3.7 or .73 mill 
pounds at 1958 prices. Roughly, at an extra cost of 6,300 tons X 45 = 
fe283,000, the additional returns are h 730,000. Though this figure appears 
high it is not unrealistic in view of the North Carolina study given in 
Table 12. If the production function is at the increasing returns range 
in relation to the fertilizer input (as the analysis on page 75 indicates), 
a 150 pounds of fertilizer gives a marginal physical product of 9.40 
bushels of wheat. This is approximately 560 pounds or .28 tons. A ton 
of wheat would sell at approximately & 35, 1958 prices in Cyprus, so that 
150 pounds of fertilizer or .075 tons Cost . .075 x 45 = fe 3.4. This 
9.8 
input gives an output worth .28 x 35 = ë 9.8 and = 2.9. The same 
output-input ratio estimated from the aggregate production function is 
730 %-T— = 2.6, a very close correspondence when considering that the indivi-
2o J 
dual farm productivities deal only with wheat and with one kind of ferti­
lizer input. The comparison is here given as a test of feasibility of the 
results, not as a verification. It is to be noted, in addition, that in 
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Table 12. Mixed fertilizer (4-9-2) marginal physical productivity for 
wheat in North Carolina based on a study made over a 15-year 
period, gave the following results 
Fertilizer applied Wheat MPP 
(pounds) TPP (bushels) 
None 2.75 
. 150 12.15 9.40 
300 18.05 5.70 
450 22.65 4.60 
600 24.25 1.60 
"^As given in (70, p. 70). 
the Klein-Shinkai econometric model of Japan (65) the elasticity of the 
fertilizer input to agricultural production is estimated at 0.322. 
The factor substitution rati^ ^ i - s  f o u n d  b e l o w  t o  b e  e q u a l  t o  
-1 
3.56 at the means. That is, in order to maintain the same output during 
the period, a decline of RF ^ by one inch must be made up by an increase 
•!( 
of 3.56 thousand tons in RA. 
Rates of substitution. 
(1) Y = 
(2) dY = 0 = a X^'^Z^dX + b X^Z^'^dZ 
^ _ b X^Z^"^ bX 
"dZ 
a 
xa-lgb aZ 
^ - b X 
"dZ ~ a z 
d(RA) . 3 8  X 6 2 . 9  
d(RF ) .37 X 18.16 
- i 
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No information at the Cyprus farm level on fertilizer productivity 
was available to the writer, but such studies in the U. S. show dramatic 
yield responses to fertilization. A U. S. D. A. study on the subject 
showed that in the Southern States region (where yields are comparable to 
Cyprus) additional fertilization could have increased wheat yield per acre 
to 32 bushels amounting to 320 percent increase over prevailing yields 
(100). The full benefits of material inputs would soon encounter diminish­
ing returns, however, unless the production function is shifted upwards. 
Such a shift requires important educational and institutional improvements. 
The importance of agriculture to the island's future calls for a 
broad and effective government policy. Agricultural research for the 
adoption of practices already found successful in agriculturally advanced 
countries as well as general agricultural education are essential if the 
overall social and economic objectives of the country are to be realized 
and the benefits of technological progress successfully introduced into 
the sector. The non-market (externalities) aspects of services such as 
education and research contributed greatly to the agricultural development 
of, for example, a country such as the United States, much more than is 
often realized (55). In addition to educational and technological im­
provements, a basic structural change in terms of land consolidation must 
remain an objective of agricultural policy. In all, the potential of 
Cyprus agriculture remains considerable and much can be accomplished in 
the immediate future with the adaptation of new techniques and the use of 
more raw material inputs. 
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Land Fragmentation 
As pointed out earlier, the Cyprus farmer has finally overcome tradi­
tional peasant inertia and with the incentives of a market economy, has 
responded well to new techniques. Land fragmentation, however, remains a 
major obstacle to higher productivity before larger farm units compatible 
with greater capital investment and scale economies can be realized. A 
recent study of fragmentation in Greece reveals a sizable cost to farming 
due to fragmentation (92). The structure of Greek agriculture, and the 
forces which led and still sustain land fragmentation, are very similar to 
those in Greece. The 1960 census for Cyprus gives the average size of 
farm holdings as 46.6 donuras and 9.5 plots per farm. Similar figures for 
Greece give the average farm size as 59.9 stremmata and 9.2 plots per 
•St 
farm. 
Thompson points out that in the eleven villages sampled, the average 
all farm distance between holdings per farm averaged nearly 40 kilometers 
(92). He suggests that waste due to travel alone between holdings amounts 
to three weeks per year when given that most farmers in mountainous re­
gions travel on foot or by donkey. These findings appear applicable to 
Cyprus fragmentation and its effects on agricultural productivity. 
Land consolidation, regardless of its desirability, is not easy to 
implement. When it succeeds, as in France and West Germany, it appears 
more the result of general structural change in the economy rather than of 
deliberate public policy. If land consolidation is difficult to implement, 
* 
1 Stremma =0.25 acre 
1 donum = 0.33 acre 
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Table 13. Fragmentation of holdings by size of holding: I960® 
Size of holding Total 
Average No. of pieces 
and area per holding 
No. of 
holdings 
No. of 
pieces 
Area 
(donums) 
No. of 
pieces 
Area 
( donutns ) 
Under 1 donum 911 1,171 437 1.3 0.5 
1 2 •• 1,736 3,023 2,190 1.7 1.3 
2 5 5,471 13,926 17,548 2.5 3.2 
5 - 10 " 8,025 31,147 56,602 3.9 7.1 
10 - 20 " 12,356 73,536 177,517 6.0 14.4 
20 - 40 •• 15,410 133,490 440,637 8.7 28.6 
40 - 60 •' 9,072 108,542 442,050 12.0 , 48.7 
60 - 80 " 5,571 81,267 382,870 14.6 68.7 
80 - 100 " 3,538 58,580 314,079 16.6 88.8 
100 - 200 •• 5,706 112,482 763,203 19.7 133.8 
200 - 500 " 1,448 37,943 404,841 26.2 279.6 
500 -1000 " 138 4,288 90,867 31.1 658.5 
1000 & over 63 1,493 140,155 23.7 2,224.7 
Total 69,445 660,888 3,232,996 9.5 46.6 
^See (15, vol. 6, p. 9). 
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perhaps an intermediate scheme can be worked out. Cooperatives, most 
developed enterprise in rural Cyprus, can play a role. In this respect, 
it is unfortunate that the direction taken by agricultural cooperatives in 
the island is one of consumption rather than of production. Whatever the 
means of implementation, it is essential to the future of Cyprus agricul­
ture that land consolidation proceed at a rapid pace. 
Agriculture and Structural Change 
Agricultural development, though the cornerstone of economic develop­
ment for Cyprus, is not in itself sufficient for development. Further­
more, agricultural development is closely linked to the development of 
other sectors. 
The high share of agriculture to total output and the low productiv­
ity of the sector, especially in mountainous area, do not prevent Cyprus 
agriculture from being of the market type where prices approximate relative 
scarcities and productivity conditions. Agricultural labor, though of low 
productivity as judged by the agricultural per capita income, is not re­
dundant, and total output in this sector will decline if, under present 
productivity conditions, labor was removed from the farm. The non-
redundancy of agricultural labor is indicated by rising real wages in 
this sector. See Table 14. Seasonal fluctuations render agricultural 
labor a scarce factor at times. Such seasonal scarcity prompted the em­
ployment of the National Guard in the picking of potatoes in 1965. 
If one were to place Cyprus agriculture in one of the customary stages 
of agricultural development, it should be between the stage where the 
82 
Table 14. Index of real wages^ 
1958 1959 1960 1961 1962 1963 
All Activities 135.5 133.7 137.4 145.1 148.1 152.5 
Agriculture 148.0 147.5 144.4 158.1 158.8 160.4 
Mining 141.8 139,5 145.6 158.0 167.1 171.7 
Food industries 134.6 128.4 127.2 140.0 134.8 134.7 
Building and construction 124.6 119.6 135.2 143.8 146.9 160.7 
Other activities 130.2 129.5 131.4 131.2 135.6 132.9 
^Source: (17, p. 36). 
marginal physical product of labor is positive and increases as additional 
workers leave the farm, and the final state of full commercialization when 
no underemployment is to be found and labor productivity is comparable 
with the non-agricultural sector (94). 
Under these circumstances and the relatively good labor mobility, it 
is difficult to pursue a development policy of the Lewis type where redun­
dant labor is to be mobilized for development without any perceptible de­
cline in agricultural output (74). The marginal productivity of labor in 
agriculture, though low, is significant enough. The withdrawal of labor 
under present technology will adversely effect agricultural output. Under 
such conditions, high agricultural productivity becomes necessary for the 
release of labor from the agricultural sector. Labor released from agri­
culture must find employment elsewhere if severe unemployment and urban­
ization problems are to be avoided. In this respect the large waves of 
immigration characteristic of Cyprus provide an unemployment stabilizer 
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as well as generous transferred income from abroad. Within the goal of 
long run economic development, however, ëmmigration is a major loss to the 
economy which ultimately must depend on her human resource for a success­
ful and lasting development. The continuous release of labor from agri­
culture puts great weight on the development of alternative employment 
opportunities. It is for this reason that manufacturing development, with­
in the very binding constraints of a small economy, remains essential. 
Higher agricultural productivity together with the low income elas­
ticity of demand for food commodities releases labor from the farm at high 
rates causing serious unemployment problems in the cities. Labor mobility 
allows urbanization to proceed rapidly so that instead of the characterist­
ic rural underemployment, in itself not an explosive social issue in the 
traditional society, urbanization causes explosive unemployment situations 
with wages forced below the margin of subsistence which had previously 
been maintained by the extended family. 
The trend toward urbanization is expected to continue under economic 
development. Next to economic growth, the balance of payments problem and 
Greek-Turkish relations, rapid urbanization will pose the most serious 
socioeconomic problem of the island. Efforts could be made for the opera­
tion of alternative employment opportunities in rural areas similar to the 
decentralization of manufacturing industries attempted in a number of 
larger countries. This is not an easy task, however, as the U. S. experi­
ence showed (82). 
The increase in agricultural exports may allow a large share of the 
population to be permanently employed in the agricultural sector even 
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under increasing agricultural productivity, but the present level of 40-
45 percent of the economically active population employed in agriculture, 
is too high and must be expected to decline to 25 - 30 percent in the near 
future. Projecting population of the basis of the 1950 decade rate of 
growth (1,36%), the Cyprus population should reach approximately 650 
thousands (at 2 percent growth rate - 682 thousands) by 1970. If the 1960-
1963 average ratio of economically active population to total population 
(41 - 41.3 percent) is maintained, the 1970 economically active population 
can be estimated to be approximately 270 thousand. Assuming agriculture 
will productively employ 35 percent of the economically active population 
in 1970, agriculture must then employ, under our assumption, 94.5 thou­
sands, and the other sectors 175.5 thousand. This means that close to 30-
35 thousand new jobs must be created in the non-agricultural sector by 
1970 as compared to the average employment levels of the 1961-1963 period. 
We now turn to manufacturing, the sector most likely to absorb the labor 
released from agriculture and also a sector most conducive to high labor 
productivity because of its capital intensive nature.* 
'"The importance of manufacturing to the economic development of Cyprus 
is well realized by the island's policy makers. (See (89). Though 
government policy encourages industrial development through tax incentives, 
especially of foreign capital and a number of joint ventures in cooperation 
with private interests (i.e., Cyprus oil refinery), the development of this 
sector is left to private enterprise as the very low appropriations to 
commerce and industry in the development budget show. 
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CHAPTER V. MANUFACTURING 
The Low Share of Manufacturing Output 
Mollis Chenery, in his cross-sectional studies of industrial growth, 
showed that in countries with levels of income comparable to Cyprus, manu­
facturing should amount to 20-25 percent of the national product. The same 
study showed that an increase in per capita income is normally accompanied 
by a rise in the share of industrial output (9). Manufacturing in Cyprus, 
however, in recent years (1960-63) contributed on the average 12.7 percent 
of the national product. Thus the share of manufacturing in the national 
product of Cyprus is significantly lower than what the Chenery findings 
call for. The policy maker may be tempted to recommend a massive increase 
in manufacturing to bridge the gap between actual and "normal". However, 
Cyprus can, with reason, be viewed to differ from the trend. Before any 
recommendations can be made, the following can be said on the low share of 
manufacturing in the Cyprus economy. 
According to Chenery, there are three causes of nonproportional 
growth in domestic manufacturing output (increased percentage share in 
total output with rising per capita income). These are; 
a. import substitution 
b. growth in final demand 
c. growth in intermediate demand, derived from growth of final demand 
Import substitution is found to account for more than 50 percent of 
industrialization brought about by rising income. While changes in the 
composition of final demand prompt the nonproportional growth of sectorial 
outputs, it is the comparative cost structure in the developing country 
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as compared with cost structures abroad that decides the source of supply. 
The fundamental relationship underlying items a and c above, is the com­
parative cost structure. Cyprus, when under the British, was in customs 
union with the "mother" country. As such, the island was expected to sell 
primary products in exchange for industrial imports. Thus, import substi­
tution did not develop to its "normal" level. If in the past the colonial 
status of the island was the only cause of the low share of manufacturing 
in total output, one could expect that with the eclipse of the colonial 
era, present conditions would soon correct the deviation. 
Economies of Scale and Manufacturing Development 
A most fundamental factor for the low share of manufacturing in the 
Cyprus economy and one with important future policy implications for the 
island's economic future remains the unusually small size of the Cyprus 
market. Rising incomes will enlarge effective demand, but the small size 
of the population, 150,000 households at present, will constitute a perma­
nent constraint to the increased share of manufacturing output. A major 
part of the changing composition in demand has been satisfied with more 
manufactured imports, with domestic industry playing only a minor role. 
An attempt to incorporate domestic manufacturing in the imports with 
domestic substitutes equation (Equation 11, Model 36-S) failed; domestic 
manufacturing did not prove significant. It may be added, on the other 
hand, that agricultural output entered the equation as a significant import 
substitute. The very small market size does not allow for large enough 
manufacturing firms to exploit scale economies, so the cost structure in 
most manufacturing remains unfavorable to domestic Cyprus production. The 
1962 census of industrial production (16) (following the United Nations 
international standard industrial classification procedure) reports that 
60.6 percent of industrial establishments in Cyprus employed one person or 
less. Only 0.2 percent employed over 100 persons, an indication of the 
dual character of the industrial sector at this stage of its development. 
(Table 15) Food manufacturing, the beverage industry, footwear and wearing 
apparel constitute the most important manufacturing activities. 
Table 15. Percentage distribution of establishments and employment by 
size of industry and locality, 1962® 
Size 
Establishments 
Whole 
Cyprus Urban Rural 
Whole 
Cyprus 
Employment 
Urban Rural 
All sizes 100.0 30.0 70.0 100.0 51.2 48.8 
1 60.6 9.8 50.8 20.0 3.2 16,8 
2-4 31.6 14.3 17.3 26.9 12.9 14.0 
5-9 4.8 3.5 1.3 9.8 7.3 2.5 
10-49 2.5 2.0 0.5 15.6 12.6 3.0 
50-99 0.3 0.3 - 5.8 5.7 0.1 
100 St over 0.2 0.1 0.1 21.9 9.5 12.4 
®Source: (16). 
Bain's quantitative estimation of cost schedules for United States in­
dustrial plants reveals the cost curve of a large number of industries to 
be horizontal over considerable range (3a). The same study shows that the 
efficiency level of output per plant is at a sizable percentage level of 
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the United States market, This market even when considered in its smaller 
submarkets is very large compared to the domestic market of Cyprus. 
Assuming low income elasticities for some products, similar total 
expenditure per capita in both countries and the same potential technology 
in similar industries, it can be suggested that the Cyprus market can 
sustain efficient plants whenever for the same good, an efficient plant in 
* 
the U. S. is of a size covering .004 - .006 of the U. S. market. For 
example, flour milling plants can reach minimum engineering scale economies 
according to the Bain study, at a size of 1/10 of one percent of the United 
States national market as of 1951. An efficient flour plant can then be 
sustained for every 160 thousand people. Given the Cyprus population of 
600 thousand, three to four flour milling plants can be sustained at 
optimum scale efficiency. The Cyprus industrial census gives two estab­
lishments in grain mill products employing twenty or more employees in 
1962. 
One hundred and twenty establishments employing one person are also 
given in this category. A similar comparison of cement plants shows that 
only one plant can be sustained and only at 15 percent higher cost than 
the lowest attainable under United States efficiency standards. The 
15 percent higher per unit cost can easily be covered by savings in trans­
portation, estimated at 12 to 25 percent of original cost for Cyprus. One 
cement plant is now operating in Cyprus. The possibility of exports, due 
W 
U. S. 1950 population of 150 million x .004 = 600 thousand, the 
present Cyprus population. 
150 X .005 = 750 thousand per plant. 
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Table 16. Percentage distribution of establishments, of total persons 
engaged and of employees, classified by industry, 1954 and ' 
1962* 
No. of Average number 
Industry establishments of employees 
1954 1962 1954 1962 
MINING AND QUARRYING 
% 
100.0 
% 
100.0 
% 
100.0 
% 
100.0 
Metal mining except iron ore mining 1.1^ 2.7 65.3 77.5 
Crude petroleum & natural gas 0.3 - 0.1 -
Stone quarrying, clay & sand pits 76.3 72.6 5.1 4.3 
Non-metallic mining & quarrying, n.e.s. 22.3 24.7 29.5 18.2 
MANUFACTURING 100.0 100.0 100.0 100.0 
Food manufacturing, except beverage 
industries 11.4 9.8 14.3 12.7 
Preparation & preserving of meat 0.5 0.5 0.2 0.3 
Manufacture of dairy products 0.9 0.9 1.5 1.4 
Canning & preserving of fruits & 
vegetables 0.1 0.1 0.5 0.9 
Manufacture of grain mill products 2.4 1.8 1.5 1.0 
Manufacture of bakery products 3.4 3.2 2.9 2.3 
Manufacture of cocoa, chocolate & 
sugar confectionery 0.4 0.6 2.1 1.1 
Manufacture of miscellaneous 
food preparations 
3.7 2.7 5.6 5.7 
Beverage industries 2.3 0.6 7.6 7.9 
^Source: (16, pp. 13-14). 
Enterprises. 
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Table 16. (Continued) 
No. of Average number 
Industry establishments of employees 
1954 1962 1954 1962 
MANUFACTURING (cont'd) 
7o 
100.0 
% 
100.0 
7o 
100.0 
7o 
100. 0 
Distilling, rectifying and blending 
of spirits, incl. wines and beer 2.1 0.4 4.9 4. 7 
Soft drinks & carbonated water industries 0.2 0.2 2.7 3. 2 
Tobacco manufactures 0.1 0.1 2.7 2. 4 
Manufacture of textiles 0.2 0.8 3.3 0. 8 
Manufacture of footwear, other wearing 
apparel and made-up textile goods 58.9 56.8 30.4 24. 1 
Manufacture & repair of footwear 15.3 10.6 9.9 6. 8 
Manufacture of wearing apparel, except 
footwear 22.4 23.7 20.0 17. 1 
Manufacture of made-up textile goods, 
except wearing apparel 21.2 22.5 0.5 0. 2 
Manufacture of wood and cork, except 
manufacture of furniture^ 0.9 5.5 2.2 2 .  8 
Manufacture of furniture and fixtures 6.4 6.0 6.7 6. 6 
Manufacture paper & paper products - 0.1 0.1 1, ,1 
Printing, publishing and allied 
industries 0.7 0.8 4.8 4, 2 
Manufacture of leather & leather 
products, except footwear 0.2 0.5 0.4 1, 0 
Cane containers and cane small ware were included in group 25 in 
1962, while in 1954 they were included in group 39. 
91 
Table 16. (Continued) 
Industry 
Nol of 
establishments 
Average number 
of employees 
1954 1962 1954 1962 
MANUFACTURING (cont'd) 
7o 
100.0 
% 
100.0 
7o 
100.0 
% 
100.0 
Tanneries & leather finishing plants 0.1 0.1 0.3 0.2 
Manufacture of leather products, except 
footwear & other wearing apparel 0.1 0.4 0.1 0.8 
Manufacture of rubber products 0.2 0.4 0.2 0.6 
Manufacture of chemicals & chemical 
products 0.4 0.6 1.4 1.2 
Manufacture of non-metallic mineral 
products, except products of 
petroleum & coal 2.7 2.8 7.9 7.8 
Manufacture of structural clay product 1.4 1.0 4.6 5.3 
Manufacture of glass & glass products, 
& of pottery, china and earthenware 0.9 0.9 0.2 0.3 
Manufacture of non-metallic products, 
h.e.s. 0.4 0.9 3.1 2.2 
Manufacture of metal products, except 
machinery & transport equipment 4.3 5.5 3.6 6.3 
Manufacture of machinery, except 
electrical machinery 1.0 1.4 2.7 5.4 
Manufacture of electrical machinery, 
apparatus & supplies 0.4 0.6 0.5 0.6 
Manufacture of transport equipment 3.7 5.6 7.2 12.8 
Slip building & repairing 0.1 0.1 0.3 0.1 
Repair of motor vehicles 1.6 3.8 5.5 12.0 
Manufacture of bicycles 
(incl. repairs) 1.5 1.4 0.7 
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Table 16. (Continued) 
No. of Average number 
Industry establishments of employees 
1954 1962 1954 1962 
MANUFACTURING (cont'd) 
% 
100.0 
% 
100. 0 
% 
100.0 
% 
100.0 
Manufacture of transport 
equipment, n.e.s. 0.5 0. 2 0.7 0.2 
Miscellaneous manufacturing 
industries 6.2 2. 3 4.0 1.7 
Repair of watches & clocks 0.3 0. 6 0.1 0.1 
Manufacture of jewellery and 
related articles 0.6 0. 9 0.3 0.7 
Manufacture of musical 
instruments - - -
Q 
Manufacturing industries, n.e.s. 5.3 0. ,8 3.6 0.9 
ELECTRICITY, GAS, WATER AND 
SANITARY SERVICES 100.0 100, ,0 100.0 100.0 
Electricity, gas & steam 66.7 5 1 .  1 87.2 87.8 
Electricity light & power 61.1 42 .9 87.2 85.5 
Gas manufacture & distribution 5.6 14 .2 2.3 
Water supply 33.3 42 .9 12.8 12.2 
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to the availability of raw material on the island, might make feasible the 
establishment of a second such plant. 
A more recent study by Bain on international comparisons of manu­
facturing size, covering eight countries, shows that average size varies 
considerably among nations (36, p. 24-66). For example, in the canning and 
fruit-vegetable preserving industry, Sweden has an average number of em­
ployees in the 20 largest firms which places it on an index of 8 when com­
pared to the United States' index of 100. Size is here equated with the ; 
number of employees and thus no account is taken for variations in labor 
productivity among countries. The very large disparity of labor force 
size, in apparently efficient plants shown by the Bain study, must be 
interpreted as an indication of the horizontal nature of average costs 
over a large range of output. Scale economy limitations, however, remain 
an ultimate technological constraint with serious policy implications on 
the industrial development of a small country such as Cyprus. 
For a large number of industries, scale economy considerations alone 
will prevent their efficient operation. But all is not dim for a small 
economy. For a considerable number of industries, plant size can be effi­
cient at relatively low levels of output, shoes, canned fruits and vege­
tables, fresh meat packing and metal containers, and fresh baked goods are 
some such industries. A large number of small industries is feasible under 
modern economy standards. For the domestic market and import substitution 
purposes, the advantage of minimum transportation costs in domestic pro­
duction will allow competitive cost structures at levels above the minimum 
engineering requirements. Table 17 gives over a hundred small industries 
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Table 17. Selected United States small plant industries, 1958 
7o of indus­
try value 
Number of added in 
Industry title small plants small plants 
Creamery butter 1,033 77 
Natural cheese 1,192 79 
Condensed and evaporated milk 282 67 
Ice cream and frozen desserts 1,322 61 
Fresh and frozen packaged fish 404 52 
Prepared animal feeds 2,265 55 
Wines and brandy 228 55 
Bottled and canned soft drinks 4,231 72 
Flavorings 510 59 
Cottonseed oil mills 202 73 
Soybean oil mills 100 54 
Grease and tallow 523 70 
Q 
Animal oils, n.e.c. 74 100 
Manufactured ice n.a.^ 92e 
Macaroni and spaghetti n. a. 51e 
Knitting mills, n.e.c. 69 68 
Paddings and upholstery filling 181 57 
small plant is here defined as an establishment with fewer than 100 
employees. The industries listed are those in which small plants produced 
50 percent or more of the industry's value added in 1958. 
""Source: (90, pp. 108-110). 
n,e.c.--not elsewhere classified. 
^n.a.--not available. 
0 
e--estimated. 
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Table 17. (Continued) 
7o of indus­
try value 
Number of added in 
Industry title small plants small plants 
Processed textile waste 175 77 
Men's and boys' neckwear 353 79 
Women's blouses 1, 175 72 
Women's dresses 4, ,348 71 
Women's suits, coats, skirts 2, ,547 76 
Women's outerwear, n.e.c. 1, ,070 57 
Millinery 780 82 
Children's dresses 712 57 
Children's coats 348 77 
Children's outerwear 684 53 
Fur goods 1, 649 97 
Robes and dressing gowns 255 63 
Leather and sheepskin-lined clothing 144 75 
Apparel belts 439 70 
Apparel, n.e.c. 293 67 
Curtains and draperies 751 67 
Canvas products 840 82 
Schiffli machine embroidery 701 97 
Trimmings and stitching 2 ,167 77 
Fabricated textile products, n.e.c. 880 60 
Logging camps and contractors 12 ,765 84 
Sawmills and planing mills 15 ,286 56 
Special product sawmills, n.e.c. 471 87 
Millwork plants 3 ,057 62 
Nailed wooden boxes and shook 850 65 
Veneer and plywood containers 90 53 
Wood preserving 282 76 
Table 17. (Continued) 
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7o of indus­
try value 
Number of added in 
Industry title small plants small plants 
Wood products, n.e.c. 2,658 68 
Mattresses and bedsprings 1,162 55 
Household furniture, n.e.c. 90 77 
Partitions and office fixtures 1,790 60 
Setup paperboard boxes 477 61 
Printing: letterpress 12,775 56 
Printing; lithographic 3,568 57 
Engraving and plate printing 515 62 
Bookbinding and related work 939 68 
Typesetting 1,166 80 
Photoengraving 896 80 
Electrotyping and stereotyping 214 71 
Industrial gases 476 77 
Cyclic (coal tar) crudes 41 75 
Polishes and sanitation goods 1,126 51 
Surface-active agents 137 70 
Putty and caulking compounds 117 86 
Fertilizers, mixing only 675 90 
Agricultural pesticides and 
agricultural chemicals, n.e.c. 322 50 
Glue and gelatin 256 52 
Printing ink 288 57 
Paving mixtures and blocks 556 86 
Petroleum and coal products, n.e.c. 79 70 
Footwear cut stock 470 64 
Leather gloves 165 61 
Handbags and purses 566 54 
Leather goods, n.e.c. 428 89 
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Table 17. (Continued) 
7o of indus­
try value 
Number of added in 
Industry title small plants small plants 
Brick and structural tile 496 60 
Pottery products, n.e.c. 566 68 
Concrete block and brick 1, ,784 93 
Concrete products 3, ,405 80 
Ready-mix concrete 3, 586 84 
Cut stone and stone products 968 65 
Nonmetallic minerals, n.e.c. 246 58 
Secondary nonferrous metals 354 52 
Brass, bronze, copper castings 643 67 
Primary metal industries, n.e.c. 571 84 
Sheet metal work 3 ,071 68 
Screw machine products 1 ,749 73 
Plating and polishing 2 ,618 90 
Metal coating, engraving, etc. 977 74 
Special dies and tools 5 ,644 72 
Industrial patterns 1 ,169 94 
Vacuum cleaners, industrial 18 100 
Machine shops 10 ,039 68 
Boat building and repairing 1 ,604 58 
Transportation equipment, n.e.c. 247 76 
Jewelry, precious metal 1 ,271 55 
Jewelers' findings and materials 240 55 
Lapidary work 322 81 
Dolls 457 58 
Marking devices 520 87 
Costume jewelry 1 ,003 52 
Artificial flowers 430 66 
Buttons 344 66 
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Table 17. (Continued) 
Industry title 
Number of 
small plants 
7o of indus­
try value 
added in 
small plants 
Candles 80 50 
Lampshades 265 79 
Morticians' goods 562 54 
Furs, dressed and dyed 129 55 
Signs or advertising displays 2,672 78 
Umbrellas, parasols, canes 118 71 
Miscellaneous products, n.e.c. 1,207 51 
which co-exist side by side with the corporate giants of the American 
economy, evidently at efficient levels of operation. A certain degree of 
similarity between the Cyprus industrial census of Table 16 and Table 17 
is evident. One would note the absence of agricultural raw material in­
dustries in Cyprus such as pesticides, agricultural chemicals, and ferti­
lizers. A fertilizer plant proposal is currently under consideration. It 
is to be recalled that agricultural raw material imports (variable RA) 
entered significantly the agricultural production function, amounting to 
105 thousand tons in 1963. Model 36-S forecasts agricultural output at 
fe 31.65 mill in 1958 pounds and projects RA requirement to 164.81 thousand 
tons4jby 1970. 
From the policy standpoint, the development of manufacturing is an 
important part in the successful economic development of Cyprus. The 
Millard Thorp report (95) suggested in 1960 a potential of fe 4.25 mill of 
new domestic manufacturing output. The 1954 industrial census shows only 
99 
nine establishments in the category where 100 or more persons were engaged 
In 1962 the number of establishments in this category increased to 19. 
Establishments employing 50 to 99 persons increased from 18 to 32 over 
this same period. This change in structure indicates the exploiting of 
available opportunity, and a trend that should be expected to continue 
with the further industrialization of the economy and higher per capita 
incomes. 
Econometric Findings and Policy Implications 
Next to the market size, the heavy dependence of Cyprus manufacturing 
on foreign raw materials is the most important limitation to manufacturing 
development. The manufacturing equation of the model (36-S) shows clearly 
this dependence. 
Y.. = 6.852 + 0.494 MR + 0.651 LTM , 
M -1 
where 
Y^ = Value added in manufacturing at 1958 prices 
MR = Value of imports of industrial raw materials at 1958 prices 
LTM - = Lagged bank loans to manufacturing at current prices. 
- 1 
The equation is estimated over the 1956-1963 period. The coefficient 
2 
of determination (R ) is 0.97. (Y^ also showed strong correlation to 
trend; Y^^ = 8.688 + 0.558t R^ = .94). 
Other maintained hypotheses failed to adequately explain Y^. Among 
others the following explanatory variables were tried without success. 
(See Appendix D.) No significant positive correlation was found between 
Y^ and the stock of capital, suggesting excess capacity in manufacturing. 
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Excess capacity in manufacturing where indivisibilities of investment are 
involved is to be expected. The small size of the market may accentuate 
this factor. The presence of excess capacity in manufacturing may explain 
the under-estimation of in the 1964 forecasting; also the depletion of 
inventory stock could have played a role. Government investment was found 
a significant explanatory variable. This may be due to the fact that 
electricity, gas and water are included in Y^. But the non-privately pro­
duced part of Y^ is minor, less than 15 percent, so that the connection 
between Y^ and government investment could not be justified on others 
than trend. It was finally dropped in favor of the preferred form ;of the 
equation as given. 
The important implication of the manufacturing equation is the quan­
titative connection between Y^ and MR. Manufacturing raw material imports 
averaged 32 percent of M^, the investment and raw material good imports 
in recent years. As the model projections show, this dependence on im­
ported raw materials has serious effects on B, the balance of payments. 
(MR = -.880 + 0.348 M^). 
From the model 36-S we project GNP to 1970 to be è 184.14 mill. The 
rate in growth of GNP is at 5.5 percent per year. Y^ reaches & 29.68 mill 
by 1970 and MR, h 15.14 mill in this projection. (In the Linear Pro-
^M 
gramming formulation of the model, Appendix A, the 1970 value of is 
taken as equal to .17, close to the average between the Chenery trend for 
countries at the Cyprus per capita income level and the present ratio. 
Y^ should reach a value of h 31.17 mill under these circumstances.) MR, 
correspondingly, if present proportions are maintained, .would not exceed 
the fe 20.0 mill level. 
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The dependence of developing countries on imported industrial raw 
materials is typical. What is significant in the Cyprus case is that no 
alteration of this dependence is in sight. The low number of small size 
industrial plants which will eventually typify Cyprus industry will hardly 
be conducive to the development of domestic industrial raw material 
supplies. From the point of view of raw material availability, the di­
rection of Cyprus manufacturing appears to be in the area of agricultural 
processing. Food industries are at the same time not hindered by small 
scale inefficiencies. The resource limitation points to the direction of 
industries with high value added at their particular stage of production. 
In this connection, and from a long range point of view, electronics and 
affiliated industries show potential. 
Manufacturing development, apart from the contribution to the balance 
of payments, plays an important role in economic development because of 
its linkage effects. The stimulus of satslite industries encouraged by 
manufacturing development is a prime factor in promoting cummulative eco­
nomic growth and a basic ingredient to overall economic development. In 
the "linkage" sense, the superiority of manufacturing over exclusively 
agricultural development is significant. 
A major obstacle to development policy when it comes to manufacturing 
development is the uncertainty as to the composition of demand. Often, 
it is not the scarcity of capital that is the limiting consideration for 
private investment, but the uncertainty over marketing and demand. For 
this reason the composition of imports of goods and services by a develop­
ing country form an excellent source of information as to what industries 
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are feasible in view of the already proven demand. Import statistics are 
very good in most countries and excellent in the case under consideration. 
The growth of industrial production during the 1960-1963 period was, with­
out a doubt, a response to the buoyant consumer demand during the 50's, 
demonstrated by the massive increase in imports. A scanty look at the 
1962 and 1963 Cyprus imports is given in Table 18. 
The minimum efficient size of firms must be established before any 
policy recommendations can be made for the successful establishment of 
new industries. A study on size characteristics of manufacturing indus­
tries in developing countries is given by Bohr (6, pp. 157-166). 
Hirschman (60) suggests as a good rule of thumb, that an industry can 
properly be established in a developing economy as soon as existing de­
mand, judged by imports, is equal to one half of the minimum efficiency 
size of a plan (taking into consideration locational advantage). Apart 
from the food industry, where considerable progress has been made (see 
Table on Cyprus manufacturing), the field of electric machinery and house 
appliances appears promising. Television sets can be locally assembled 
* 
at efficient rates of output not exceeding 6-7 thousand sets a year. 
From the economic policy point of view, those industries with higher value 
added are to be preferred. Consideration, however, should be given to 
forward and backward linkage effects as already pointed out. In the 
assembling of television sets mentioned "above, a start is made by the 
local production of cabinets and pressing of chassis, expanding to 
* 
Interview with Mr. John Miquell, Jr., Vice-president, Export 
Division, Zenith Corporation, Chicago, August 29, 1966. 
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Table 18. Selected imports by value, 1962, 1963, in millions of pounds^ 
1962 1963 
1. Meat and meat preparations 1.076 1.019 
2. Dairy products, eggs and honey 0.854 1.019 
3. Fish and fish preparations 0.353 0.415 
4. Cereals and cereal preparations 2.126 1.096 
5. Sugar and sugar preparations 0.441 0.738 
6. Feeding stuff for animals (not including unmilled 
cereals) 0.442 0.561 
7. Margarine: animal, vegetable or mixed 0.186 0.137 
8. Mineral fuels, lubricants and related materials 3.341 3.893 
9, Medicinal and pharmaceutical products 0.614 0.662 
10. Fertilizers, manufactured 0.968 1.292 
11. Insecticides 0.116 0.151 
12. Rubber manufactures, n.e.s. 0.658 0.626 
(tires: for motor cars) 0.325 0.314 
13. Textile yarn, fabrics, made up articles and 
related products 3.906 4.732 
14. Non-metallic mineral manufactures, n.e.s. 1.229 1.422 
(Glass tableware and other articles of glass 
for household, hotel and restaurant use) 0.102 0.159 
15. Hand tools (including sets of hand tools), tools 
for machines and hand implements, including 
agricultural 0.165 0.162 
16. Hardware of metal (locks, padlocks, safety bolts, 
keys, fittings for doors, windows, furniture, 
vehicles, trunks, saddlery, etc.) 0.184 0.204 
^Source; (43). 
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Table 18, (Continued) 
1962 1963 
17. Cooking stoves 0. 157 0. 217 
18. Electric machinery, apparatus and appliances 2. 190 2. 303 
19. Television apparatus receivers 0. 166 0. 190 
20. (Wireless apparatus) 0. 133 0. 191 
^1. Sinks, washbasins, bidets, baths and other sanitary 
and plumbing fixtures and fittings of ceramic 
and other materials, all kinds 0,247 0.256 
22. Sinks, washbasins, bidets, baths and other 
sanitary and plumbing fixtures and fittings 
of metal (whether enamelled or not) 0, 139 0. 136 
23. Travel goods, handbags and similar articles 0. 082 0. 098 
24. Footwear 0. ,226 0. 208 
25. Mechanical refrigerators 0, .271 0. ,319 
locally produced transformers and more complex components as experience 
builds up with time. The transfer of know-how that can be accomplished 
through such cooperative arrangements is enormous. 
It is to be noted, as Stanley and Morse point out (90, Ch. 5, pp. 97-
135, Ch. 6, pp. 136-189), that small industry is not necessarily ineffi­
cient. Modernization selectivity in products and good management can 
greatly improve productivity in small industries. The growth path of 
manufacturing output over the period 1950-1963 with projections to 1970 is 
given in Figure 4. However, it must be recognized that scale economies 
are an ultimate constraint to productive efficiency. With the subsequent 
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development of a skilled labor force, the locational advantage of Cyprus 
can attract a number of modern industries where a small scale of opera­
tion is not always an impairment to efficiency. In such a stage of her 
development, Cyprus will also depend heavily on trade for export markets. 
It should remain an essential direction of Cyprus economic policy, the 
maintenance of broad trade relations. The apparent conflict between theo 
development of domestic manufacturing and liberal trade relations is not 
easily resolved. 
Classical and modern trade theory agree on the need for some pro­
tection for infant industry. The policy alternatives are of two kinds, 
a. tariffs 
b, subsidies. 
A combination of these two can be suggested--the imposition of tariffs on 
a line of imports and the use of the proceeds for subsidizations of in­
fant industry. Such a policy will allow lower protection tariffs than 
would have been necessary without subsidies. Also, if the domestic in­
dustry proves successful, diminishing imports, followed by reduced tar­
iff revenue and the corresponding subsidy will provide a built-in 
guarantee that protection will come to an end. The problem of contin­
uous protection remains if the infant industry fails to grow up. 
Protective tariffs may be seen as an unsound policy for a small 
country so greatly dependent on foreign markets and tourism for her eco­
nomic survival. However, in the^case of Cyprus there is at this time an 
urgent need to alter the colonial patterns of trade and restrain consump­
tion imports. If local light manufacturing is to develop, some protection, 
viewed as a "second best" policy, appears necessary before local industry 
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can reach efficient competitive levels. That is to say, while liberal 
trade policy remains the ideal objective, the special circumstances on 
Cyprus should be taken into consideration. 
In summary, the following should be observed before any rational pol­
icy recommendations for the future development of Cyprus manufacturing can 
be made. 
1. The very small size of the Cyprus market and its implication on 
productive efficiency. 
2. The high dependence of Cyprus manufacturing on raw material 
imports. 
3. The export potential of the contemplated industries. 
4. The linkage effects of proposed industries. 
It should be noted that the above considerations are of over-riding 
importance and will prove more significant to the development of Cyprus 
manufacturing than a possible alteration in the political future of the 
island except, perhaps, the creation of more stable trade relations, if 
Cyprus becomes a part of a larger economic unit. Undoubtedly, if Cyprus 
becomes a part of a larger economic unit, comparative advantage should 
benefit the island in the long run where the necessary structural adjust­
ments take place and larger markets encourage productivity. Manufacturing, 
on the other hand, would hardly be one of the island's areas of compara­
tive advantage. 
108 
CHAPTER VI. OTHER SECTORS 
Construction 
The contribution of construction activity to the Cyprus economy 
averages 7.6 percent of the gross domestic product, at constant factor 
costs, for the period 1960-1963. Table 19 gives six construction equa­
tions. Equations 1 and 2 are the preferred equations because of their 
statistical adequacy and also because of their explanatory variables which 
render equation a production-demand equation. 
Table 19. Selected construction (Y^) equations^ 
RES R^ F D-W 
1. Y^ = 3.816 + 0.131 + 0.244 10 .85 28.41 
t 2.231 5.688 4.350 
2. Y = 2.763 + 0.139 + 0.280 14 .86 41.63 
t 1.787 7.002 5.283 
3. Y^ = 3.424 + 0.218 K + 0.131 Y , - 0.107 10 .79 12.86 1.45 
C L ~1 L 
t 1.021 2.910 1.603 -0.422 
4. Y = 9.690 + 0.186 K + 0.244 11 .79 20.82 1.56 
t 9.748 2.510 4.281 
5. Y = -1.573 + 0.324 K + 0.249 - 0.249 10 .92 36.40 1.86 
t -0.526 5.325 3.861 -1.954 
6. Y_ = 5.150 + 0.167 K + 0.126 NI'. 10 .71 12.27 1.42 
L C-1 NA 
t- 2.236 2.226 3.907 
^The model variable Yj^ includes also ownership of dwellings' contri­
bution to domestic product. 
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Equations 1 and 2 are estimated over the period 1951-1963 with the 
observations for 1960-1963 included twice in the estimation of equation 2. 
The comparative performance of the two equations is given in Table 20. 
The inequality coefficient of Equation 2 was superior to that of Equation 
1, = .0045 and = .0091 respectively. The individual year pre­
dictions are tied. However, performs better in 1959 and 1964, the 
recession years; performs better in I960 and 1963, years of expansion. 
Table 20. Forecasted and actual Y^ values - comparison of weighted (14DF) 
and unweighted (lODF) regressions 
P DF 
Y^ = 3.816 + 0.131 + 0.244 K .0091 10 
Y^2 = 2.763 + 0.139 NI,^^ + 0.280 K .0045 14 
1959 1960 1963 1964 
Fore- Fore- Fore- Fore-
Variable casted Actual casted Actual casted Actual casted Actual 
Yqi 15.485 14.6 15.458 14.3 18.844 20.1 16.218 16.4 
Y 15.332 14.6 15.289 14.3 19,013 20.1 16.096 16.4 
NI,, 72.5 73.6 87.9 79.4 
NA 
K 8.90 8.20 14.40 8.20 
^Where the closer U is to zero, the better is the forecasting. 
The construction equation was the only one to successfully incorporate 
capital formation as an explanatory variable to production. The t-test on 
Kç, is significant to the 1 percent level. With a shorter completion period 
in construction, the significance of capital in yearly time series is not 
unusual. It is to be noted that ^ enters Equation 6 significantly, but 
the high correlation of K and K_ prevents the inclusion of both. The 
C C-1 
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labor variable, L^, proved non-significant. The data given for labor em­
ployment were not reliable, and the negative or zero labor coefficient 
should not be taken seriously. The preferred form is a combination pro­
duction demand equation. The role of demand for urban housing explains 
the significance of non-agricultural national income as an explana­
tory variable. 
The share of gross fixed capital formation in construction to total 
gross fixed capital formation in the economy (—) averages 57 percent for 
the period 1958-1963. It rose to more than 60 percent in the period 
1961-1963. The share of construction investment to total investment is 
* 
higher for Cyprus than for countries at similar stages of economic growth. 
From figures given by Kuznets, only Puerto Rico has a higher share (69). 
The high share of capital formation going into construction is unde-
sirable when evaluated within the objective of economic growth. The 
AYi incremental output-capital ratios (——) for the 1960-1963 period averaged 
to approximately 0.16 for construction and 0.33 for nonconstruction in­
vestment (transport and manufacturing). Though these estimates may 
exaggerate the low level of —— due to the contribution of construction 
C 
The concept of stage of economic growth is understood throughout 
this work in the sense of W, VJ. Rostov as expounded in his book (81). 
The resultant of a host of factors which assign a country at a given 
stage of development can very often be captured in the level of per 
capita income of the country. 
It must be noted, however, that construction activity is not 
heavily dependent on imports and as such, for a small highly open economy, 
is a desirable economic activity. On the other hand to the extent that 
construction is mainly of the residential type, imports may be stimulated 
for appliances, house fixtures and the like. 
Ill 
investment to other sectors, the difference is large so as to indicate the 
existence of higher capital productivity in nonconstruction investment in 
the short run. 
Dwellings investment averaged more than 74 percent of construction 
investment in the period 1958-1963 and close to 36 percent of all in­
vestment over this same years. (Given the low productivity of construc­
tion investment as compared to investment in other sectors, was re­
stricted in the linear programming model of Appendix A, to K^^«08 GNP 
without any serious reprecussions on the rate of growth.) With the objec­
tive of maximum GNP at 1970 reaching fe 184.14 mill in model 36-S, 
is equal to fe 29.57 mill. Apparently nd major dislocation occurs under 
such capital investment reallocation. 
It should be one objective of economic policy in Cyprus to guide in­
vestment away from construction, notably dwellings, and into other sectors, 
notably agriculture, mining and tourist construction works at this stage 
of the country's development. 
A number of reasons can be suggested for the present high share of 
investment in the island's total capital formations 
a. the lack of alternative investment opportunities, notably the 
non-existence of effective capital markets, 
b. urbanization and the need of adequate housing, 
c. neolocalism in family arrangement, where the newly-wed couple 
moves away from both parents, together with the custom of dowry 
that requires that a house be built by the bride's father for the 
new couple, and 
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d- a most important consideration - the belief of the Cypriot, con­
ditioned by centuries of political subjugation - that immovable 
property is the safest of all investment. 
Mining 
Mining products have been a major source of Cyprus income since 
ancient times. Etymologists conjecture that Cyprus derives its name from 
the metal copper. (Latin; Cuprum). Homer refers to Cyprus as the copper 
bearing land (59, p. 82; 71; 4a). The contribution of mining to gross 
domestic product can be seen in Table 2. Mining products are a major 
source of exports and also the primary source of income tax. 
In the period, 1955-1960, mining exports averaged 58.0 percent of the 
value of all merchandise exports, but the export share of mining products 
declined to 41.8 percent during the 1961-1964 period. The decline of the 
mining sector contribution to total output is due mainly to the increased 
contribution of other sectors. As such the decline is a normal consequence 
of a more balanced growth and should be welcomed if it were not for the 
ominous threat of ore exhaustion. 
Mining is, for a considerable number of developing countries, a major 
source of foreign exchange, and Cyprus has been fortunate to be in this 
category. The income tax contribution of mining companies exceeded 60 per­
cent of the total income tax receipts by the government in 1958, a year in 
For the last century, however, financial stability has prevailed 
unhindered in Cyprus. Even in recent years under the stress of civil 
strife and the colonial war, the Cyprus pound remained stable and strong. 
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Table 21. Percentage of each section of exports to the total value (F.O.B.f 
S.I.T.C. Sections 1958 1959 1960 1961 1962 1963 
All Sections 100.0 100.0 100.0 100.0 100,0 100.0 
0. Food 28.6 29.6 28.1 31.2 42.5 43.8 
1. Beverages & Tobacco 7.6 5.0 4.7 5.9 4.5 6.4 
2. Crude materials 54.5 53.9 55.3 51.2 39.9 37.4 
3. Mineral fuels 0.6 0.7 0.6 0.5 0.5 0.5 
4. Animal & Vegetable oils 0.2 0.2 0.1 0.1 0.4 0.5 
5. Chemicals 0.1 0.2 0.2 0.1 0.1 0.5 
6. Manufactured goods 0.7 1.1 1.0 0.7 1.0 0.9 
7. Machinery & Tpt. Equip. 4.4 5.6 5.7 6.5 6.9' 5.9 
8. Misc. Manufactured Articles 0.9 1.3 1.3 1.8 2.0 1.4 
9. Misc. Trans. & Comds., n.e.s. 2.4 2.4 3.0 2.0 2.2 2.7 
^Source; (17, p. 52). 
which unified income tax laws applied to both the Greek and the Turkish 
communities. Recent high prices for copper have most favorably effected 
mineral exports. 
The attempt was made to introduce a linear production equation for 
mining as was done for other sectors. The results proved unsatisfactory. 
Table 22 gives four mining production equations, which are not included 
in the models. 
The most successful equation appears to be No. 1, but the co-efficient 
of determination was judged too low. The negative labor coefficient is 
also unreasonable from the projection point of view since it should not be 
114 
Table 22. Selected mining production equations 
DF R2 F 
1. Y 
MN 
t 
= 9.192 
5.592 
- 0.802 * 0.013 
•3.015 1.812 
10 0.54 4.97 
2. Y 
MN 
t 
= 6.185 
13.165 
+ 0.074t 
1.244 
11 0.12 1.55 
3. Y 
MN 
t 
= 3.090 
1.952 
+ 0-542 Yms-l 
2.297 
11 0.32 5.27 
4. Y 
MN 
t 
= 5.590 
3.32 
+ 0-0058 + 0.068(K^ + 
0.647 0.121 
10 0.043 0.23 
expected to have a continuous linear relation overttime. Finally, mining 
output (Y^^) was introduced into the models as an exogenous variable. 
This is consistent with the treatment of exports since mining products are 
destined for exports, subject to exogenous world market conditions. 
-V 
The value of mining exports increased significantly in 1965 and in 
the first quarter of 1966, due to the rise of copper prices. Cuprous con­
centrates, pyrites and copper cement exports in 1965 were h 6.6 mill, at 
current prices, compared to è 4.5 mill in 1963. See (8, p. 28). 
Mining output and exports were correlated as follows: 
XWN = 1-881 + 1-108 XwN OF = 11 = .76 F- 35.33 
t 1.496 5.944 
2 
The relatively low R and the magnitude of the b estimate must be due: a) 
to the different deflators used for the two variables, and b) the arbitrar­
iness of yearly observations used. For example, output during the last 
quarter of year t-1 and the first quarter of t might best explain exports 
in period t. 
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Unfortunately for Cyprus, the known reserves of cupreous ore are 
rapidly being depleted, and no new ore reserves have been discovered. The 
major impact of a significant reduction in mining activity, apart from un-
* 1 
employment, will be felt mostly on exports. The projections of model 
36-S show that the balance of payments deficit remains the primary long-
run constraint to the development of Cyprus. projects mining exports 
at a zero average growth rate; the corresponding B, from model 36-S 
3 
where GNP grows at 3.3 percent, is fe 34.40 mill. X^^ projects X^^^ at a 5.5 
percent average growth rate, anticipating to beàl2,77 mill; the cor­
responding B is then a fe 32.07 mill deficit. 
Transportation 
The economically meaningful size of a country is often limited because 
of the lack in transportation facilities. In Cyprus, transportation is no 
bottleneck to development. A good network of roads connects all villages 
with marketing centers and provides adequate access to the sea. Table 23 
gives the mileage of public roads. For 1963, the island had 3,875 miles 
of roads, close to 66 miles per 10,000 population. The transportation 
equation of the model 36-S is given as 
= 4.563 + 0.643 + 0.4498 LT_^, 
where = the value of communications imports for the year and LT ^ the 
lagged number of lorries and taxies. The strain that communications imports 
imparts on the balance of payments suggests that efforts should be made for 
•Cc 
A yearly average of 5.35 thousand were employed in mining and quarry­
ing in the period 1960-1963, or approximately 2.25 percent of the labor 
force. 
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Table 23. Mileage of public roads^ 
1957 1958 1959 1960 1961 1962 1963 
Roads maintained by 
Public Works Dept.; 
Bituminous surface 819 835 863 884 897 944 991 
Gravel roads 155 185 183 162 156 134 111 
Administration roads; 
Bituminous surface 15 119 173 
Gravel 1,721 1,730 1,730 1,730 1,730 1,631 1,553 
Forestry roads--Gravel 490 505 505 505 570 593 612 
Municipality roads: 
Bituminous surface 179 187 187 187 187 293 312 
Gravel roads 223 215 215 215 215 215 123 
^Source ; 
the development of a more adequate system of public transportation so as 
to relieve the need for private cars, now so prevelant. It should be 
pointed out that sales tax on gasoline is a major source of government 
revenue, however. (See Appendix B, Model 28, Eq. 13). The excessive use 
of private transportation, a "luxury" consumption, is not unlike Galbraith's 
"social imbalance" effect introduced in reference to the U. S. economy. 
In his words, "The final problem of the productive society is what it 
produces. This manifests itself in an implacable tendency to provide an 
opulent supply of some things and a niggardly yield of others. This 
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disparity comes to the point where it is a cause of social discomfort and 
social unhealth" (51). 
In the case of the excessive use of the automobile in Cyprus, a kind 
of social imbalance in view of the investment needs of economic develop­
ment, can be suggested. As with consumption in general, however, one can 
see a number of positive effects that the private auto has had on the econ­
omy. These range from labor mobility and a demonstration effect that pro­
vide additional incentive to work, and restraints to immigration both to 
abroad and to the city. The model 36-S projections (X^^) to 1970 call for 
fe 22.05 million as the contribution of transportation to gross domestic 
product compared to h 9.8 mill in 1958 and fe 13.0 in 1963. 
Services 
The service sector's contribution (Yg) amounted to almost 25 percent 
of the gross domestic product (Y) in the 1960-1963 period. The relatively 
high share of services to domestic output is not, as is usually the case, 
an indication of a structurally developed economy responding to an afflu­
ent demand. It is rather the undeveloped nature of other sectors, in 
particular, manufacturing, that overinflate the contribution of services. 
The model equation for services includes also banking, real estate and 
insurance. It is essentially a demand equation» (Equation 5, Yg = -9.123 
+ 0.393 (Y-Yg)^. Yg is projected to h 43.26 mill by 1970 compared to & 
26.6 mill in 1962. 
The service sector is important to Cyprus development mainly for two 
reasons; (1) the small size of the economy and thus the limitations of 
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alternative activities, and (2) the importance of tourism in the future 
development of Cyprus. Banking and insurance in particular offer good 
possibilities for future development. Cyprus banking has been tradition­
ally westward looking due to its strong ties to Britain. No systematic 
effort was made to attract Near Eastern oil funds or to finance an expand­
ing Near Eastern trade. Lebanon, only 80 miles to the east, has succeeded 
in becoming the financial center of the Near East, and thus, inspite of 
her meager resources, enjoys today the highest living standard of the Arab 
nations. The complete westward economic orientation of Cyprus, inherited 
from colonial days, precluded profitable association with the East, not 
only in banking but also in trade and travel. Historically Cyprus pros­
pered when closely associated with her eastern neighbors and when she in­
volved herself in trading with them. The possibility of such association 
is as good today. Cyprus is the only country in the area that maintains 
friendly relations with both Israel and the Arab countries. The possibili­
ties of trading with both sides are good, and products which cannot be 
marketed to one or the other block, can be marketed through Cyprus. Such 
arrangements are, of course, uncertain--subject to political retaliation. 
But, on the other hand, there is no reason why Cyprus cannot in some sense 
become the Hong-Kong of the area. Like Hong-Kong to China, Cyprus can 
prove beneficial to both the Arab and Israeli sides. This could be accom­
plished without a political showdown since the island is neither Arab nor 
Israeli. 
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Consumption 
The consumption equation is of a simple form. Table 52 of Appendix 
D shows a number of selected consumption equations. Figure 5 gives the 
path of private consumption over the 1950-1964 period and alternative pro­
jections to 1970. The main difficulty apart from the lack of adequate 
disaggregated data in constructing a consumption function was the abnormal 
personal income tax situation in recent years. The national government 
lost her power to tax income because of Greek-"Turkish disagreements in 
1961. Income tax receipts dropped sharply. The Greek and Turkish com­
munities enacted their own communal laws providing for the imposition of 
personal taxes in the form ôf income tax on members of their respective 
communities. In addition, the largest part of direct income tax falls on 
forej-gn companies and not the general population. In a highly open economy 
where the shareholders of companies are not usually citizens, the effect 
of this kind of taxation on consumer disposable income is highly uncertain. 
An a priori disposable income is estimated on the basis of past trend 
and future anticipations as DI = NI - .582Tp. It is used in estimating 
the preferred consumption equation = -1.162 + .942 DI. It is of inter­
est to note the negative marginal propensity to save for the period 1958-
1963 from the equation C = 20.733 + 1.108 NI. To the extent that our 
P 
data is correct, and this we expect to be the case after 1958, the negative 
marginal propensity to save during the. period shows a strong "Duesenberry 
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Ratchet Effect.•• See Table 24. That is, the Cyprus consumer, during the 
period of economic depression, 1958-1961, tried to protect his consumption 
standards acquired during the boom, 1953-1957, period. As income fell, 
Cypriots reduced consumption as little as possible thus reducing saving 
sharply. The relatively high rates of consumption in the period of 1958-
1961 was probably financed by a back log of savings which was forced during 
the Cyprus rebellion, as well as the voluntary boycott of British goods by 
Greek Cypriots. The high marginal propensity to consume is especially 
apparent in 1960, a year in which the country was returning to normal 
political conditions. In later years the unhampered imports of consumer 
goods provided an unlimited source of supply. The relative price stability 
found in Cyprus is partly attributed to the generously available imports 
to satisfy domestic demand and thus the avoidance of any serious shortage 
in supply with the subsequent inflationary gap. 
Capital consumption allowance (depreciation), D, is given by Equation 
8 in model 36-S. GNP proved a highly significant explanatory variable. 
This is not a surprise sinceis estimated on the basis of GNP in the 
first place. The ratio appears too low. 
See (48). The Duesenberry consumption function is of the form 
—- = a — + b where S and Y represent saving and income respectively, 
t o 
the subscript t refers to the current period and 0 to the previous peak. 
Note also the underestimation of forecasted 1964 consumption, a 
year of major decline in income. 
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Table 24. Average propensities to consume national income^ 
Year Consumption, C National _C_ 
Income, NI NI 
1955 76.9 82.9 .93 
1956 89.7 88.6 1.01 
1957 88.3 97.9 .90 
1958 74.2 90.5 .82  
1959 80.9 92.2 .88 
1960 87.0 91.8 .95 
1961 93.4 102.2 .91 
1962 96.7 106.8 .91 
1963 103.7 112.4 .92 
^Note DI = NI - .582 . All values in millions of pounds. 
Public Finance 
Public finance (government budget) is for Cyprus the major instrument 
of economic policy. Currently two types of budget exist; 
a. the ordinary expenditure budget, 
b. the development budget. 
Taxation and expenditures are the important direct instruments avail­
able to public policy. The policy multipliers and examples of policy mixes 
give an indication of the efficiency of these instruments in their effect 
on the objectives of growth and favorable external equilibrium. Chapter 
IX elaborates in greater detail on the appropriate course of Cyprus eco­
nomic policy and the use of the government budget as the important instru­
ment of public policy. 
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Some national planning in terms of goals and means is today practiced 
by all nations. Developing countries, in need of rapid development, have 
adopted a variety of planning techniques in the hope of more efficient eco­
nomic management. For the many reasons discussed earlier that stem from 
the colonial pattern of Cyprus development, (high consumption rates, un­
favorable external equilibrium, minimal insectoral linkage, etc.).planning 
is essential for the island's economic future. 
The cultural and institutional character of the country allows only 
the indicative, public sector, non-authoritarian type of national planning. 
Thus, the public finance sector is of exceptional importance in Cyprus de­
velopment as the carrier of national economic policy. The share of the 
government sector (both ordinary and development expenditure), to gross 
domestic product, for the period 1960-1963, was close to 16,5 percent. In 
most developing countries, this share is much higher. It should be noted, 
however, that defense appropriations were nill during this period. The 
small size of the country is advantageous from the planning point of view, 
though small size prevents the optimum use of government administrative 
machinery and the realization of what can be called administrative econo­
mies of scale. In the framework of traditional theory, economic planning 
in a developing country can be understood as an essential non-market ac­
tivity that must provide for the large category of goods and services 
where externalities are to be found. The very process of growth can be 
seen as an activity of externalities and thus by its nature become the 
concern of public policy. In support of this position, one is reminded of 
the necessary infrastructure, educational needs and large-sum borrowing 
associated with development, to mention only a few. 
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The importance of the government budget as the instrument of economic 
policy in Cyprus warrants a closer examination of its parts. The revenue 
side is made up of five components in model 36-S. Direct T^,excise T^, 
and import taxes are endogenous. Other taxes T^, revenue from foreign 
and domestic loans and foreign and domestic borrowing including grants in 
aid Tg^g , enter exogenously into the model. The ratio of tax revenue to 
Gross National Product was close to 11 percent during the 1960-1963 period. 
This is low when compared to the 25-30 percent of similar ratio's found 
in advanced countries but typical of a developing country. Account should 
be made of the unusual tax structure during the period which underestimates 
the tax share in GNP. 
The tax equations included in the model are: 
Equations; 
16. = -0.736 + 0.318 
17a. Tg = 0.456 + 0.0047 IB 
17b. T_ = -0.070 + 0.00468 TB + 0.0777 FL , (from Model 28) 
E -1 
18. T^ = -1.849 + 0.071 NI 
where 
T, Taxes from imports 
M 
Tg Excise taxes 
T^ Direct taxes 
Mç, Imports of non-investment goods 
* 
TB Domestic tobacco production (in okes) 
if 
1 oke = 2.8 lbs = 1.27 kilograms 
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FL ^  Lagged imports of fuels and lubricants 
;NI National income 
Table 25 gives the percentage share of taxes to total government 
revenue. The large share of indirect taxes (on expenditures)' is evident. 
Also the very low share of income taxes, especially since 1961, should be 
noted. The very low share of direct taxes in government revenue is due to 
the unique political arrangement found in Cyprus since I960 where the 
national government does not have the legal power to tax the citizens. 
Cypriots make income tax contributions to the Greek and Turkish communal 
* 
chambers. The unusual tax structure made difficult the effective esti­
mation of equation T^. A number of other equations attempted are given in 
Appendix D. Equation 18 was estimated over the 1951-1959 period when 
direct taxation was still unified. The equation is homogeneous in N1 
giving a tax rate of 7.1 percent of national income. It should be kept 
in mind that even during "normal" tax periods, the income tax paid by 
Cypriots was small considering that foreign companies paid 67.5 percent of 
the tax. Unfortunately the contribution of foreign companies is not in­
corporated in the equations, A number of attempts to include mining output 
or mining exports as explanatory variables were not successful, partly be­
cause of their non-correspondence with profits. Profit figures were un­
available. On the basis of Equation 18 and a 5.5 percent average rate of 
growth in GNP, T^ was projected to fe 10.51 mill in 1970. 
At present the Greek communal chamber has been dissolved and its 
power taken over by the national government. 
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Table 25. Percentage share of each source in the total government 
revenue® 
Sources 1958 1959 1960 1961 1962 1963 1964 
Taxes on expenditure 37.2 42.4 43.1 47.5 51.0 50.2 52.3 
Taxes on income 20.4 15.6 19.7 12.3 8.4 8.0 20.4 
Taxes on capital 0.7 0.8 0.9 0.6 0.4 0.5 0.6 
Rents, royalties and 
interest 3.9 4.6 4.7 6.3 7.6 6.6 6.9 
External grants 31.1 25.4 19.1 18.5 12.4 11.3 - -
Other 6.7 11.2 12.5 14.8 20.2 23.4 1918 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
^Source: (18, p. 59). 
import taxes (T^) are the most significant source of government reve­
nue. was explained very satisfactorily by imports of non-investment 
goods. (Mç = + Mpg + MQ.) The function was fitted over the 1958-1963 
period in order to reflect recent import duty rates and structure. The 
1970 projection calls for h 18,72 mill in import duties. Taxable imports 
Mç, are correspondingly projected to fe 61.18 mill. 
Excise taxes are levied on cigarettes and gasoline. Equation 13 of 
model 28 (17b above) incorporates approximations of these as explanatory 
variables. The excise tax equation in model 36-S includes only tobacco as 
the explanatory variable. T„ is projected to h 3.26 mill on the basis of 
Ë 
model 36-S. Similarly total government revenue is projected to » 54.14 
mill by 1970. The projections assume a 15 percent rate of growth in T^^^. 
It is also assumed that a more normal personal income tax structure will 
prevail. 
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The expenditure side of the budget (G^ + GI) was projected exogenous-
ly at what appears to be low levels relative to the forecasted revenue so 
that, under the projections, a surplus cf h 22.28 mill is anticipated. 
If the revenue forecast proves reasonably correct, there is no doubt that 
in view of the many needs, government expenditure will match the revenue. 
The analysis of government expenditure in recent years is given in Table 
26. The share of development expenditure averages close to 23.1 percent 
of total government expenditure for the period 1957-1963. The share of 
development expenditure to total government expenditure is similar to that 
of other developing countries (80, p. 21) but one should note the negli­
gible share of defense expenditure up to 1963. 
The abnormal direct income tax situation needs to be corrected as 
soon as possible, and personal income tax should become a major source of 
government revenue. Ursula Hicks considers personal income tax "the real 
thing" when it comes to development finance (58, p. 90). The per capita 
incomes are high enough and the share of taxes to total income relatively 
low so that sufficient revenue can be obtained through higher rates and 
effective collection of taxes. It must be understood that a degree of 
sacrifice is an essential element for higher saving and investment in the 
process of development. The farm sector due to its relatively low incomes 
contributes very little in direct taxes. Provision should be made for a 
small individual contributions from this sector. Since seasonal unemploy­
ment is to be found in the agricultural sector, the government might con­
sider extending the program of labor contribution by villagers to roads, 
schools, and irrigation works (a form of taxation). A higher share of 
Table 26. Analysis of government expenditure (including both ordinary and development 
expenditure^ 
Actual Expenditure (feOOOsi) 
1957* 1958* 1959* 1960 1961 1962 1963 
TOTAL 16,318 14,941 15,829 17,340 17,394 20,331 20,363 
Administrative Services 5,592 5,433 6,476 6,845 5,130 5,739 6,168 
Development of Resources 3,862 3,163 2,644 2,862 3,730 5,956 5,372 
Agriculture 711 672 618 644 676 1,802 951 
Forestry 383 342 335 346 360 373 361 
Public Works, roads, etc. 1,714 1,075 1,015 1,176 1,429 2,426 2,362 
Water Development 980 988 558 525 1,169 969 1,301 
Miscellaneous 74 86 118 171 96 386 397 
Social Services 3,887 4,090 4,107 3,430 4,180 4,295 4,298 
Defence - - - 18 202 188 192 
Other 2,977 2,255 2,602 4,185 4,152 4,153 4,333 
^Not including emergency expenditure. Source: (17, p. 62). 
Table 26. (Continued) 
TOTAL 
Administrative Services 
Development of Resources 
Agriculture 
Forestry 
Public Works, roads, etc. 
Water Development 
Miscellaneous 
Social Services 
Defense 
Other 
Percentage Expenditure to the Total 
1957 1958 1959 1960 1961 1962 1963 
100.0 100=0 100.0 100.0 100.0 100.0 100.0 
34.3 36.3 40.9 39.5 29,5 28.2 30.3 
23.7 21.2 16.7 16.5 21,4 29.4 26,4 
4.4 4.5 3.9 3.7 3.9 8.9 4.7 
2.3 2.3 2,1 2.0 2.1 1.9 1,8 
10.5 7.2 6.4 6.8 8.2 11.9 11.6 
6.0 6.6 3.5 3.0 6.7 4.8 6,4 
0.5 0.6 0.8 1.0 0.5 1.9 1.9 
23.8 27.4 26.0 19.8 24.0 21.1 21,1 
-
-• 0,1 1.2 0.9 0,9 
18,2 15.1 16.4 24.1 23.9 20.4 21.3 
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direct taxes will, in addition to revenue, give a potent instrument to 
policy makers in implementing economic policy. Whatever the multitude of 
considerations that come to bear on public finance, taxation remains an 
essential tool for raising the rate of capital formation, both in the 
public and private sectors. 
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CHAPTER VII. TRADE AND TRADE POLICY 
Imports 
Model 36-S incorporates four import equations (#9-12). Imports 
of beverages, tobacco and durables are .given as ^a function of non-
agricultural national income (M^ = -4.650 + 0.146 NI^^). Table 57 of 
Appendix H) shows a number of other maintained hypotheses attempted. 
Figure 6 gives the growth of imports in the 1950-1963 period as well 
as projections to 1970. The fairly strong correlation of to time is 
to be noted. The importance of NI^^ as an explanatory variable of what 
can be referred to as luxury imports, is not surprising in a dual econ­
omy where the per capita agricultural income is significantly lower than 
the income of urbanités. An increase of ten million pounds in non-agri­
cultural income increases "luxury" imports by close to 1.5 million. The 
projected growth of urban population suggests that this class of imports 
will keep expanding at an?increasing rate unless adequate local substi­
tutes satisfy part of the increasing demand. The projected level of 
at 1970 is fe 16.14 million; NI^^ is projected to Ê 142.4 million. 
Equation rto. 11 of model 36-S relates imports with domestic sub­
stitutes to domestic agricultural production and to gross domestic 
product. A most significant result in this equation is the import sub­
stitution effect of agricultural production (equation no. 11, = 
-7.798 - 0.405 + 0.218 Y). Imports of cereals are particularly re­
sponsive to domestic production. The choice of imports included in the 
variable was made on the basis of present conditions and also to some 
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extent on future anticipations» Food products (meat, dairy products, eggs, 
fruits and vegetables), clothing and furniture constitute the main cate­
gories included in The 1970 (AgNP = 5.5%) projection calls for 
È 17.87 mill of 
Investment and raw material imports are a function of gross national 
product (No, 10, = -16.217 + 0.338 GNP). Sixty=eight percent of 
consists of investment goods as equation no. 27 indicates (average for 
1960-1963). Through the proportion equations (No's. 13, 14, 15) the im­
portance of Mj as a major input to the economy is noted. The 1970 pro­
jection elevates to fe 46.02 million. This component of imports is 
expected to increase at even higher rates with manufacturing and agri­
cultural development. The availability of domestic substitutes in this 
category is limited, save the production of fertilizers and some chemi­
cals. 
Import residual, mainly imports of fuels, lubricants and the con­
tribution of some services, is included in variable M^, Model 28 in 
equation no, 11 gives the number of licensed vehicles (VH-stock) as the 
explanatory variable. Statistically the explanatory power of VH is 
strong, (MQ = -.349 + 0,181 VH) The unusually affluent consumption-
oriented Cyprus economy is best exemplified by the high ratio of vehicles 
per capita, close to one vehicle per nine persons, a ratio similar to 
those of Western European countries which enjoy much higher per capita 
incomes. In recent years the value of fuel and lubricants, together with 
the value of industrial equipment and raw material imports for agriculture, 
the most important economic activity of the island. Adequate communica­
tions contribute significantly to Cyprus developments but the number of 
privately owned vehicles effects rather adversely the already large gap 
between exports and imports. Currently an oil refinery is under construc­
tion which is expected to ease the loss of foreign exchange going for oil 
imports considerably» 
A most conclusive outcome of this study is the quantitative esti­
mation of the heavy dependence of Cyprus on trade. The degree of openess 
in the economy is great and will remain so in the foreseeable future. 
The country's development will remain export-led, highly susceptible to 
what happens in the trade sector. The large import-export multipliers, 
given in Table 8, signify to that effect. From model 36-S; the level of 
imports is projected to 107.21 mill or 58 percent of gross national pro­
duct by 1970. This is a rising share when compared to present levels. 
The increasing share of imports in GNP is a reasonable expectation. The 
propensity to import is rising with rising incomes since the changing 
composition of demand usually entails a higher import content. In Cyprus 
we should expect higher import propensities in view of the need for manu­
facturing imports which the economy, for reasons explained earlier, will 
fail to adequately supply from domestic production. Thus the Cyprus 
balance of payment problem will, ceteris paribus, become worse before it 
becomes better. The levels of GNP, imports, exports and corresponding 
balance of payments deficits are given below (Table 27). 
Information given by Kindleberger, based on data found in the monthly 
Bulletin of Statistics of the United Nations, dramatizes the very open 
character of the Cyprus economy (64). In ordering countries by imports 
as a percent of national income for 1961, Cyprus ranks second, exceeded 
134 
Table 27„ Balance of payments projections' 
GNP (rate of growth) M 
156.44 (3.3)  
173.73 (4.7)  
184.14 (5.5)  
85.57 
98.65 
107.21 
a„. 
X 
51.17 
64.71 
75.14 
B 
34.40 
33.94 
32.07 
Figures in millions of 1958 pounds. 
^Note that B is not strictly comparable to the same variable as given 
in the Economic Report published by the Republic of Cyprus. 
Table 28. Imports (M) as a percent of national income (Y), 1962^ 
0 = 10% 
India 
Turkey 
Spain 
Finland 
United 
States 
10 = 20% 
Brazil 
Colombia 
Mexico 
Chi le 
France 
..o Country ».. 
20 = 30% 30 . 40% 
Nigeria 
Greece 
Sweden 
Canada 
Panama 
Jamaica 
Denmark 
Switzerland 
40 - 50% 
Algeria 
Jordan 
Ireland 
Israel 
Iceland 
50 = 60% 60 
Netherlands Trinidad 
Cyprus Tobago 
« Country ... 
The imports as used here are not exactly the same as variable M 
used in the models. 
M 
expressed in percentages. 
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only by Trinidad and Tobago» Table 28 summarizes some of the data. 
The great dependence of the economy on trade gives ground for a 
number of policy considerations. It should be recognized beforehand that 
if Cyprus wants to fully exploit her comparative advantage, she should 
remain an open economy. The currency, by remaining freely convertible, 
will bring money costs closer to real costs while reliance on tourism 
and shipping make currency convertibility necessary. The absence of ex­
change controls will facilitate the flow of capital, much needed for the 
country's development. A highly open economy, however, is susceptible to 
a number of adverse effects. The possible flight of capital abroad and 
the dependence of the economy on foreign interest for decisions vital to 
her own welfare are two major considerations. The investment of domestic 
savings abroad is high and speculative capital movements not uncommon. 
The Cyprus government has most of her special funds invested in England 
(25=29). Though such developments are not unrelated to the lack of a 
Cyprus capital market, they may be the cause and not the effect of that 
prevailing state of affairs. 
A small open economy such as Cyprus' is not helpless in facing the 
possible adverse effects of liberal trade policy. The direction of cap­
ital movement is the result of relative productivities and risks which 
can be made more favorable by the use of proper fiscal policies. Attrac­
tive investment policy, domestic government borrowing and the like should 
be the objective of long run development policy and not that of trade re­
strictions. One should not neglect, however, the many special cases such 
as infant industry, revenue considerations, etc., which will force modifi= 
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cations of liberal trade. What we are referring to with liberal trade 
policy are the appropriate directional commitments of policy rather than 
specific long run arrangements. 
The second issue raised by a liberal trade policy, that of excessive 
dependence on foreign interests, remains for Cyprus a fundamental politi­
cal issue that must be recognized and be dealt with, Cyprus' ancient 
and modern history demonstrates the island's dependence on foreign powers. 
The question facing the policy maker is not one of dependence or no depen­
dence within the consequences of liberal trade policy, but how much de­
pendence. How, in other words, can a small open economy extricate as 
much as possible in return for the price she pays for economic dependence 
on her large partners. Cyprus, because of her strategic position pos­
sesses a strong bargaining weapon in this respect. 
Balance of Payments 
The high dependence of the economy on external trade is not unex­
pected but consistent with theoretical considerations. The degree of 
balance in resource availability for a small country such as Cyprus is 
unfavorable. Factor endowment and nation states seldom coincide. After 
all, boundaries among nations are drawn without regard to economic common 
sense, but, li%e islands, are the result of historical or geological ac­
cident, The degree of self-sufficiency, as a consequence of the non-eco* 
nomic character of nation states, varies greatly among nations, but it 
can be expected to be more adverse for countries of small size. The lack 
of balanced resource availability necessitates trade with other nations so 
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that specialization and exchange can off-set the narrow base of resource 
endowment (45). The variety in scale economy efficiencies among indus­
tries would tend to bring about specialization and exchange patterns 
among nations of different size. 
The minimum efficiency size is different for different industries 
due to technological considerations. Small countries will have to spe­
cialize in products and services that scale economies can allow and trade 
with other countries in exchange for the things they cannot produce. 
(See Chapter V on manufacturing.) Such is the teaching of comparative 
advantage which appears more relevant for small countries than for larger 
economic units where regional specialization is possible. 
The reliance on trade is the logical outcome of the economic charac­
ter of a small country. The trade dependence is best illustrated in the 
development of manufacturing. The possibility of manufacturing exports 
is a rather difficult undertaking at the early stages of industrial devel­
opment. 
The need for imported raw materials and investment goods will conti­
nue to be great in the future as the econometric findings show. It is a 
characteristic of developing economies that investment exceeds domestic 
savings in a way that the external trade disequilibrium appears inevitable 
for the time being. An objective of trade policy is to reduce this gap 
whenever possible but not at the expense of productive imports, that is, 
imports contributing to development and growth. The composition of im­
ports can be modified (especially as in Cyprus where the ratio of import-» 
ed consumer goods to investment iirçiorts is very high), and trade policy 
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should be aimed in that direction. The interest, from the development 
and trade policy point of view, in tourism, manufacturing and import sub­
stitution, shipping, agriculture and mineral exports, is not to close the 
trade deficit, but rather to develop alternative sources for the financing 
of further economic development through the appropriate kind of imports. 
The development of exports will reduce the obligations (loans, aid, etc.) 
which nevertheless remain necessary in financing the development of a 
small country. This is especially so when the country operates at low 
levels of domestic saving and under a non-authoritarian economic system. 
There is no unanimity of view among economic theorists as to the 
proper trade policy when it comes to underdeveloped economies. The tra­
ditional comparative advantage specialization and exchange theory is 
seriously challenged under the dynamic disequilibrium conditions inherent 
in the development process. The gap between the protectionists and the 
orthodox free trade school has been narrowing somewhat in recent years. 
The tendency today is to recommend the adoption of trade policies appro­
priate to the country's special circumstances and needs (46). 
The massive reliance of the Cyprus economy on trade and foreign 
sources is accentuated by the uncertain future of the British bases on 
Cyprus. In 1963, the British bases* contributed to the exports of goods 
and services, on the current account of the balance of payments, 85 per­
cent as much as the contribution of all merchandise exports. The bases' 
*The total base area is 99 square miles or 2.8 percent of the is­
land's area. 
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contribution for the same year was one and a half times as large as total 
agricultural exports,* The importance of the bases' contribution to the 
Cyprus economy cannot be overemphasized. What happens to the British ex­
penditures on Cyprus will have serious effects on the economy and future 
growth performance which, as the econometric results clearly show, is 
closely tied to the imports of raw materials and investment goods. 
Projections to 1970 
3 
The balance of payments projections for 1970 (X q^ ) appear too opti­
mistic in view of the future of the British bases on Cyprus. As pointed 
out earier, this contribution is very significant. Recent pronouncements 
by the Labor Government show a clear intention for a major curtailment in 
Britain's military expenditures abroad. The rate of growth in exports, 
3 
assumed for projections , averages 10.9 percent per annum. Figure 
7 gives the growth path of exports in the 1950-1963 period together with 
projections to 1970. A major reduction in British expenditure will re­
quire the development of alternative sources of foreign exchange if the 
same growth rates are to be maintained. In: the following paragraphs we 
investigate the possibility of tourism replacing the present contribution 
of the bases to the Cyprus economy. 
It is assumed that by 1970 the bases" contribution to the current 
account will be reduced to half their average annual contribution of the 
period 1961-1963. Such a reduction will entail approximately È 8.6 mill, 
-'Tourism's contribution was % percent of the total merchandise ex­
ports for the same year, 1963. 
**This figure relates to the "government n,i,e." item on current ace 
count. 
1950 1952 1954 19% 1958 I960 1962 1964 1966 19 68 I97D YEAR 
FIG. 7 EXPORTS OF GOODS AND SERVICES, PROJECTIONS TO 1970 
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If this reduction is to be made up by the inflow of funds from tourism, 
the 1970 tourists contribution should equal approximately fe 23.5 
mill. Such an increase implies a 27 percent annual rate of growth in 
income from tourism (base 1961-1963). If such a growth in tourist reve­
nue is to be associated with a corresponding growth in tourist visitors, 
the necessary number of tourists in 1970 must reach the 351 thousands com­
pared to the 70,4 thousands in 1963. Similarly, assuming that the 1961-
1963 tourists-to-hotel beds ratio prevails, the number of hotel beds 
called for by the end of 1970 must be close to 32 thousand. That is a 
rate of growth in hotel beds available equal to the necessary tourist 
visitor growth rate of 27 percent. Such a growth in tourism is seen ne­
cessary in order for the balance of payments deficit to remain at its 
projected level of è 32,07 mill and for the rate of GNP growth to be at 
5,5 percent a year. 
Such projections in the growth of tourism may appear at first sight 
unrealistic, yet those who study closely the tourist potential of Cyprus 
appear optimistic, A recent interview by Mr, Costas Montis, Director of 
the Department of Tourism, suggests that 70 million tourists move about 
the Mediterranean area every year, and increasingly more toward the Eas­
tern Mediterranean,(101), Mr, Montis also revealed that British inter­
est in Cyprus tourism is especially strong. The intensity of British 
interest is prompted by the "Wilson austerity measures" which greatly 
limit sterling convertibility by British tourists (to the insignificant 
sum of È 50 per person). Such measures, if continued; will greatly cur­
tail the flow of British tourists to Europe, Cyprus, on the other hand. 
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as part of the British Commonwealth, is in the same financial market as 
Britain; thus British tourists traveling to Cyprus do not face any curren­
cy restrictions. Tourism is highly income elastic and the continuously 
rising European, American, Israeli and Arab incomes are a strong guar­
antee of tDihrism's future growth. It is unfortunate that the political 
uncertainty over Cyprus which has prevailed over the last three years 
prevents the taking of full advantage of such hopeful developments. 
In the meantime, it is assumed that payments and capital transfers 
can finance the inevitable deficit in the balance of payments apart from 
what happens to the composition of the current account after the antici­
pated decline in British military expenditure. The clear implications of 
the elimination of the British bases must be fully understood by the Cy­
prus policy makers and alternative sources of financing be fully explored. 
If subsequent capital transfers from abroad are channelled to productive 
investments, as suggested earlier, domestic production can hopefully im­
prove sufficiently so that import substitution and rising exports can 
close the balance of payments gap to manageable proportions. The balance 
of payments disequilibrium, in the meantime, will remain the prime threat 
to the economic welfare of Cyprus. No country can consume more than what 
it produces or borrows. The Cyprus standard of living and future econom­
ic growth is thus unequivocally tied to the island's ability to produce 
or buy abroad. 
What can be hoped for in the longer run for a small country such as 
Cyprus is the development of special proficiency in a particular type of 
industry most suited to the small country's position and resources (or 
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lack of them). The grand example of such specialization is Switzerland, 
itself a relatively small countryo* With the exception of the poorly 
marketed Commandaria wine,** no special Cypriot product exists such as 
the steel and glass from Sweden, cheese from Denmark, flowers from the 
Netherlands or watches from Switzerland, The Cyprus policy makers should 
give careful consideration to the development of a typical Cyprus product 
or service. It could be suggested that tourism is the best such possi­
bility for Cyprus, yet there may be room for wider specialization in 
areas related to tourism. Indeed extended specialization is necessary 
if one considers a certain degree of autarchy as an objective of economic 
policy. 
Specialization on tourism alone makes Cyprus highly susceptible to 
the uncertainties of international politics. No country can afford a 
major reliance of her economic welfare on forces so remote from her con­
trol. At heart this dependence on uncontrolled forces is the major dif­
ficulty with too great a reliance on tourism or any other single product. 
A certain degree of autarchy is therefore recommended. 
In the case of Cyprus, if the dependence on foreign markets is inevi­
table, then probability considerations (i.e. risk minimization) suggest 
specialization in a variety of exportable goods and services. The devel­
*.We are here referring to the Swiss watch industry and also banking. 
**A sweet, port wine produced from grapes grown on the southern 
slopes of the Troodos mountain range. 
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opment of shipping is seen as one such possibility which, under autarchy 
considerations, acquires additional- importance» Cyprus, for a variety of 
reasons, has not developed any significant merchant marine. Fishing is 
rarely attempted and nothing comparable to the profitable involvement of 
the Greek islands with the sea is found in Cyprus* The small size of 
Cyprus, the lack of resources and the associated heavy dependence on the 
foreign sector are fundamental characteristics of the economy of which 
the policy maker should be constantly reminded. The development of a 
significant merchant marine appears a good possibility. But in spite of 
the adequate development of exportable goods and services, the many dis­
advantages of a small nation remain strong, 
Tibor Scitovsky, in considering the unstable character of trade 
relations of small countries, writes (86): 
"(For) mass-production methods to become profitable 
requires a market outlet that is large, homogeneous, and 
stable over time; and these requirements rule out reliance 
on export markets, except to a very limited extent. For 
export markets,o.are regarded as highly precarious-liable 
to be dosed off suddenly for political reasons or as a 
result of balance-of-payments difficulties...We may con­
clude therefore, that if an economy is too small techno-
! clogically - in. the sense of.providing insufficient market 
outlets for output even of a single modern and efficient 
plant = then international trade is of little avail," 
Scitovsky, in offering a solution to the uncertainties of trade 
among nations, continues: 
"Economic union would be better, provided it guaran­
tees not only free and unrestricted trade but also com­
plete stability of exchange rates among members of the 
union." 
Such a union will also introduce competition among the industries 
of the different countries and promote efficiency on this ground. 
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Competition in markets that can only support one or two well protected 
industries is usually very weak. The high degree of dependence on in­
ternational trade by a small country such as Cyprus provides a factor 
which must be considered seriously in the determination of the island's 
political future. 
In the meantime while Cyprus remains an independent nation, certain 
autarchy considerations must be taken into account by the policy maker. 
Such considerations will force economic performance below the optimum 
degree of international specialization. Unfortunately these consider­
ations are inevitable. To suggest that Cyprus become the resort area 
of the Near East may be economically very sound since such a speciali­
zation would serve a mountainous, pine-covered island's comparative 
advantage well, when surrounded by desert, oil rich lands. But a policy 
maker with the consistent long run welfare of the country in mind cannot 
recommend such an exclusive reliance on tourism alone. Until Cyprus be­
comes part of a larger economic unit or until international relations 
are radically altered, the development of a reasonable degree of autarchy 
inevitably becomes an additional objective of economic policy. Maximum 
development of agriculture, domestic manufacturing and diversification 
within the trade sector become an integral part of development policy. 
On the other hand, the dependence of Cyprus on the unpredictabilities 
of international trade will remain strong and become progressively more 
precarious with the island's further economic development (i.e. manufac­
turing raw material dependence on foreign supplies, export-led growth, 
etc. ) 
145 
The very open nature of the economy introduces another difficulty 
in Cyprus development. To the extent that national planning of the non-
authoritarian indicative kind is essential to optimum economic develop­
ment, and we assume that is it as the period 1960-1963 indicates, the 
great dependence of the economy on trade introduces a significant un= 
known to Cyprus planning and economic forecasting (4). 
Not all is gloomy for small nations, however. Kuznets, in attempt­
ing to explain the success of some small nations with their economic 
development gives great weight to the capabilities of small countries 
for quick response to changing conditions such as trade patterns, in­
stitutional elasticity, economic integration and a stronger sense of 
community, which Kuznets calls greater "social invention (68). A strong 
community sense is hardly one of Cyprus' assets, however! 
All that has been said up to now presupposes that the most criti­
cal issue facing the island, that of the far-reaching conflict between 
the Greek and Turkish peoples of Cyprus, will soon be resolved, and in 
a way that the economic unity of the island will be preserved. Conflict, 
according to Boulding (7), may be defined "as a situation of competition 
in which the parties are aware of the incompatibility of potential fu­
ture positions and in which each party wishes to occupy a position that 
is incompatible with the wishes of the other," In the case of Greeks and 
Turks on Cyprus, the wish of both groups to occupy positions which were, 
in their thinking, incompatible, led to open conflict late in 1963 and 
early 1964. A state of political uncertainty has prevailed ever since, 
Cuirently Greece and Turkey, under Western insistence, are engaged in 
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secret negotiations the outcome of which is still uncertain. 
This study was initiated with the intention of studying the 
Greek-Turkish conflict on Cyprus and seeking to bring economic theory 
and practice to bear on this problem. Data limitations prevented the 
search in that direction at this time. What follows is a brief outline 
of the problem and some suggestions for further study in this direction. 
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CHAPTER VIII. THE ECONOMICS OF 
THE GREEK AND TURKISH COMMUNITIES 
The Background of the Conflict 
The political settlement of the problem now in sight will prove 
only a temporary accommodation unless the deeper roots of the conflict 
are gradually but deliberately eliminated. It is suggested that since 
the economic sphere of life has been the primary means of interaction 
between the two communities, it should be the deliberate objective of 
economic policy to bring about the greater economic interdependence of 
the two groups. 
The Greek and Turkish communities on Cyprus co-existed peacefully 
for 387 years. While the mainland Greeks and Turks fought bitter wars 
during the 1820's in the Greek War of Independence and the Balkan Wars 
early in this century, the two Cyprus communities lived together in 
peace.* 
On Cyprus, no apparent differences can be seen between the two 
peoples. No specifically Greek or Turkish occupations are easily dis­
cernable. It is virtually impossible to distinguish by sight the 
houses, stores or farms of the different communities, and the popula-
*We must note that isolated incidents of conflict did take place. 
Upon the outbreak of Greece's War of Independence in 1821, the Turkish 
governor of Cyprus summoned the archbishop and the bishops and accused 
them of organizing a plot in support of the revolt in mainland Greece, 
and, without warnings massacred them. 
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tion distribution is not drawn on communal lines. As shown later, how­
ever, there exist significant income discrepancies between the two groups. 
The two communities are for all practical purposes spatially integrated,* 
(See Figure 8, page 149.) According to the 1960 census, the Greek to 
Turkish population ratios were 81.14 and 18,86 percent respectively. 
Detailed figures on population are given in Table 72, Of the total popu­
lation of the island, the 1960 census showed a decrease in the Greek 
population from 80,3 percent in 1946 to 77,1 percent in 1960» The 
Turkish population showed an increase of 0,3 percent, from 17,9 percent 
in 1946 to 18 »2 percent by 1960, 
Out of the total number of 634 villages and towns, 114 are mixed. 
Purely Greek or Turkish villages are side by side, usually only a few 
miles apart and often adjacent to each other. For all practical pur- • 
poses, the population of Cyprus is not distributed on ethnic lines. 
This is the major reason why partition of the island would be costly 
and economically unsound, apart from the fact that it would perpetuate 
the conflict.** 
Cultural Dichotomy 
Though the two communities lived next to each other scattered 
throughout the island, traded and intermingled economically, they remained 
^Exclusively Greek or Turkish communities do exist. Spatial inte­
gration is meaningful when looking at population distribution by district 
(there are six administrative districts in Cyprus). 
**For more on partition, see (79). 
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distinct throughout the centuries and maintained clearly separate ethnic 
loyalties» Differences in origin were reinforced by differences in lan­
guage and religion. Religion in Cyprus, as in most traditional societies, 
is an integral part of the culture and the main carrier of "heritage" 
from generation to generation. The religious factor prohibited inter­
marriage, and social segregation is accepted as the natural way of things 
by both sides. 
The development of national states and the concept of national 
identity in a moralistic sense, and the subsequent emergence of Greece 
and Turkey as national states, gave rise to two separate poles of attrac­
tion for the people of Cyprus. This development accentuated the differ­
ences between the two communities and perpetuated the dichotomy and cul­
tural segmentation of the Cypriot society to its present dangerous pro­
portions. In such cases of divergent social attitudes and aspirations 
rooted in the historical past, education can play a significant role in 
cultivating more tolerant attitudes and in promoting reconciliation 
among the communities. Unfortunately, education, especially at the high 
school level, not only failed to be a force of reconciliation, but in= 
stead contributed to the permanence of the communal dichotomy. The Greek 
Cypriots attend Greek schools and are taught Greek history that unduly 
degrades the Turks. The Turkish Cypriots, in their respective school 
system, learn that Greece and the Greeks are the national enemy. Uni­
versal primary education was introduced by the British in the 1920's, 
but the two communities attended separate schools. As D. Jennes puts 
it (61): 
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"oo. England sanctioned the dichotomy she found 
in the island and even promoted it to the best of her 
ability by leaving the educational control of the Tur­
kish minority, one fourth of the population, in the 
hands of the Turkish Cypriots, and of the Greek speak-
ing majority in the hands of the Greek Cypriots»" 
Secondary education during the British rule and after independence 
was in the hands of the respective communities and, what is more sig­
nificant, was directed by the Ministries of Education from Greece and 
Turkey. University education was sought abroad, in England, Greece, 
and Turkey. Out of 3,274 persons with university education on Cyprus, 
41.3 percent attended Greek universities, 13,5 percent Turkish, and 45.2 
percnet other universities, mainly British. There is no university on 
Cyprus as of now (Vol. 5, 15). 
Educational standards in Cyprus are good and, by Middle-Eastern 
standards, very high. Table 29 gives some educational characteristics 
of Greeks and Turks. Greek educational standards are superior at the 
elementary level and also in general literacy. The Turks show a slight­
ly higher proportion of university education. 
Table 29. Educational characteristics of Greeks, Turks and others.^ 
% % % 
Greeks Turks Others 
Illiterates 7 years and over 16,1 23,6 5,3 
Never attended school; 5 years and over 18,6 26,3 7.8 
Elementary schools attended 62,9 55,5 34,8 
Secondary and technical 16,6 16.1 48,0 
University 0,68 0.71 4,27 
apercent of respective populations,Sources(Vol, 5, 15) 
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Though a fairly good educational system exists in both communities, 
there never developed in Cyprus an intelligentsia that "crossed the lines". 
There never èxisted a common educational policy to educate the two commun­
ities of their common bonds and interest. No deliberate attempt was made 
to integrate the Cyprus society in the social and economic aspects of the 
island's life. The process of education itself remained a means pro­
moting the further separation of the two ethnic groups and an instrument 
serving a fierce and devisive nationalism» No effort was made to learn 
each others' language, customs, or traditions» To the Greek Cypriot, 
the Turk remained a "barbarian" like all non-Hellines were to the ancient 
Greeks» To the Turk, the Greek was the majority which was to be feared. 
Apparent cordial relations between the two groups prevailed though 
without strong foundations. The essential dichotomy of the Cyprus so­
ciety persisted through the last centuries and when the question of po­
litical power arose, late in the 1950's, with the unsuccessful attempt 
of the Greeks of Cyprus to unite Cyprus with Greece, the first incidents 
of violent conflict occurred. In 1957, communal strife erupted»* It 
*The question of political power was faced by the two communities 
in the early years of the British administration» It is interesting to 
note that after 82 years of British rule, the situation remained essen­
tially the same^ 
"Î ÔÔ Ciié British cabinet in London. « .desired to consult 
the Cypriots themselves on every important issue... It there­
fore proposed to set up a council, representative of the entire 
population, to advise the high commissioner and his small council 
of English officials concerning the island's conditions and needs. 
This proposal immediately stirred up a violent controversy over 
the proportionate representation of Greeks and Turks in the new 
council, the Greeks claiming that it should correspond to the 
proportion of the two peoples in the island's population...and 
and Turks demanding absolute equality».. After much discussion, 
England decided in favor of the Greek Cypriots, and in November 
1882 established,,.a Cyprus Legislative Council..." (61, pp. 120-
121 ) .  
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was an unfortunate event in the history of modern Cyprus and her efforts 
for economic development. 
Some Thoughts on Economic Integration 
It is our contention that Cyprus' problem will not be solved by a 
mere political arrangement» It will continue to erupt as long as the 
basic forces which underlie the present crisis are not altered or elimi­
nated, Any political arrangement acceptable to Greek and Turkish Cyp-
riots with the blessings of Greece, Turkey and the West can settle the 
present conflict. Such a political settlement will resolve the present 
crisis and avert a war between Greece and Turkey, but it will not in 
itself remove the long established forces that sustain the present ano­
malous situation. No attempt to resolve the essential nature of the 
Cyprus problem can be made unless a political settlement conducive to 
such a resolution is first accomplished. But such a settlement must 
have in it elements of a dynamic nature such that in the long run will 
bring the two communities closer together. The Cyprus society must be 
more fully integrated if it is to survive. Any attempt toward fuller 
integration, however, must accept the basic differences that persist 
between the two groups. Integration and unity in the Cyprus case cannot 
mean uniformity or the elimination of cultural traits and identity. 
What can be hoped for is a change in the order of priorities in loyalty 
by the two communities. The present relationship between the two com­
munities should be altered in favor of more interaction and interdepen­
dence, Such an objective must be pursued by deliberate public and pri­
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vate policy. 
An effort of this sort is not an impossibility in the case of 
Cyprus. There are within both communities strong elements of mod­
eration and vision that will welcome a long range plan with the purpose 
of making life easier and more harmonious on Cyprus. It is becoming 
increasingly evident to the Cypriots that what is now happening can be 
averted in the future only when the two communities come to realize 
that a lasting solution of the problem depends on them alone and that 
they must do something to bring it about. As mentioned earlier, the 
idea of partitioning the island into Greek and Turkish territory has 
been suggested as a solution. From purely economic considerations, 
partition would be disastrous for the minority. Such partition would 
prove relatively more costly unless massive outside aid is given to 
both sides.* Indeed the elements of voluntary separation already 
practiced on Cyprus is the only reasonable explanation that can be 
given for the apparent discrepancy between the economic conditions of 
the two communities in favor of the Greek majority shown by subsequent 
estimations. 
While accepting the basic cultural differences that characterize 
the two communities, what can economic analysis suggest in terms of a 
long range policy contributing to the lasting and harmonious co-exis­
tence of the two ethnic groups? Part of the answer lies in bringing 
about the complete economic interdependence of the two communities. 
*For a rigorous theoretical discussion on this topic, see (5). 
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The nature of the Cyprus society is such, as it developed through its 
historical evolution, that between the two communities the major area 
of possible interaction is the economic sphere of life. While religion, 
language, ethnic origins and all that is understood with the word "cul­
ture" is different in the two groups and will remain so for a long time, 
the market place remains the place of interaction between the two 
peoples. 
Relative Communal Contributions to Gross Domestic product 
On the basis of the available statistical information (Appendix 
E) the contribution of the two groups to gross domestic product is 
here given (Table 30). The average contributions for 1963 are estimated 
at 80.4 percent for the Greek community and 13.4 percent for the Turkish 
community. Equations 1, 2, and 3 below show the basis on which the es­
timations were made. 
Greek percentage contribution to gross domestic product, Y(G): 
n 
(1) Y(G) = SigY. 
where a.^ = the percentage share of G to sector i, i = 1 to 7. 
Similarly for the contribution of the Turkish sector to gross 
domestic product, Y(T): 
n 
(2) Y(T) = 
i 
and the contribution of other groups; 
(3) Y(0) - ^  a-YJ . 
The subsequent estimations are based on the data of Appendix E. 
Wherever data were not available, as for construction and services, a 
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G = 847o and T = 16% were used. 
The numerical application of equation 1 gives: 
d') Y(G) = aj * a; 4- a, \  ^+ *6 ?S + 
a, Y^ - (.831) (24.5) + (.918) (16.6) * (.241) (6.3) 
' G 
+ (.81) (28.2) + (.6833) (5.6) = fe 91.02 mill. 
Similarly for equation 2; 
(2% Y(T) = (.121) (24,5) + (.061) (16.6) + (.012) (6.3) + 
(.150) (20.1) + (.115) (13.0) + (.15) (28.2) + 
(.272) (5.6) = fe 14.31 mill, 
and also for equation 3: 
oV = Y(0) = 113.8 - (91.02 + 14.31) = B 8.5 mill . 
In the estimations above, we make use of the information given 
in Table 30. For definitions of variables, see pp. 39, 40. 
Table 30. Summary of communal contributions to gross domestic product 
Sector Greek Contribution 
Y(G) 
Turkish Contribution 
Y(T) 
Other 
Y(0) 
% 
83.9 
% 
12.1 
7o 
4.0 
91.8 6.1 2,1 
Y 
MN 
24.1 1.2 74.7 
81.0 15,0 4.0 
^T 
84,5 11.5 4.0 
81.0 15.0 4.0 
68.3 27.2 2.5 
^No figures given, rough estimates. 
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On the basis of the above, an inequality coefficient is calcula­
ted (5). 
\ = Y(TT " MrT " 6.36 . 4.24 = 2,12 
where P(G) = percent of Greek population, 
and r(T) = percent of Turkish population. 
The population percentages were, in 1960; 
G = 77.1% 
T = 18.2% 
0 = 4.7% 
100.0% Total 
That is, the Greeks with 77»1 percent of the population had 80.2 percent 
of the income and the Turks with 18.2 percent of the population had a 
low 12.6 percent of the income. Though these estimates are for 1963, 
based on the 1960 census, the relative income shares are expected stable 
changing only gradually over time. 
The reasons for this apparent discrepancy in income levels between 
Greek and Turks on Cyprus are not immediately apparent. The following 
can be suggested. A theoretical explanation of this discrepancy can 
be given by the high degree of voluntary segregation between the two 
communities and the fact that the majority tends to realize a more bal­
anced availability of resources. 
Indivisibilities must enter here in an essential way. For example, 
the higher rates of illiteracy found among Turks at the elementary level 
may not be unrelated to the inability of small Turkish communities in 
mixed villages to afford their own Turkish school or even meet govern­
ment student/classroom requirements. Education, especially at the ele­
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mentary level, follows completely communal lines. Finally, the inter­
dependence of the two communities (especially of the minority) is nowhere 
demonstrated more forcefully than in the present economic state of the 
Turkish community. A large part of the Turkish population (about 40 per­
cent) is isolated in enclaves that sought to form autonomous economic 
units since early 1964. Such an arrangement proved disasterous to the 
economic interests of the community which now wholly depends on aid 
from Turkey for its economic survival. 
An historical explanation for the low relative income share of the 
Turkish community is also available. Cyprus lost its merchant class 
when it was conquered by the Crusaders, Soon after the Turkish occupa­
tion of the island (1571), native Cypriot moneylenders and merchants 
became a new element in the social structure of the island. Turkey 
strictly prohibited Jews from the i is land.' The disappearance of both 
Venetian agents* and Jews created a commercial vacuum. This vacuum 
inevitably drew in the Greek Cypriot peasants since their Turkish 
masters were more interested in settling their colonists in agricul­
ture than in trade.(59, 61). 
A number of qualifications are in order on the above relative 
income estimations: 
a. The measure of income shares given tends to be in 
terms of ownership of factors other than labor. 
b. Most of the shares are in terms of gross output, 
not value added. 
c. No wage rates by community or other sources of in­
come were available. 
*The Venetians ruled Cyprus from 1489 to 1571. 
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do No allowance is made for tax contributions, transfer 
payments, subsidies and the like which will effect re­
lative income shareso 
If the relevant data were available and one of the objectives of 
national policy were to minimize the inequality coefficient, = 
, one could suggest the following operationally possible 
approach. Within the framework of aggregate policy models, such as 
presented earlier, separate communal equations can be incorporated in 
a model. This is not an impossible task. Estimation of sectorial 
supply equations and production functions can proceed by the knowledge 
of communal inputs and factor ownership. The knowledge of communal in­
put shares at two or three census periods is sufficient to extrapolate 
in other years on the basis of available totals and the communal shares. 
Time series estimation can then proceed as usual. The incorporation of 
communal functions into a model will then allow the minimization of the 
inequality coefficient via the use of relevant policy instruments, no­
tably taxation and government investment. 
It may be that a conflict of objectives may arise between the mini­
mization of the inequality coefficient and economic growth. On purely 
theoretical considerations, economic integration is shown to be bene­
ficial to economic efficiency and, ceteris paribus, conducive to growth. 
In a small economy where market size limitations are a major constraint 
to development, further divisions based on non-economic considerations 
are assumed to be detrimental to the economy. In recent years when 
Greek-Turkish antagonism was at a peak, the Turkish community pursued 
a policy of economic separation from the Greek majority. Such a policy 
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necessitated undue duplication of production facilities. For examples 
the Cyprus Coca-Cola company was in Greek hands. Therefore the Turks 
developed their own substitute for it causing economically unjustifiable 
duplication, especially for a small country. Similarly for a number of 
other activities, notably transportation, duplication also took place. 
Economic separatism has proved damaging to the whole economy but much 
more to the Turkish minority. As it was pointed out earlier, the major­
ity has a much more balanced availability of resources and can, in ad­
dition, take advantage of whatever economies of scale are available. To 
demonstrate the above, we resort to the aggregate Cobb-Douglas production 
function and apply it to the manufacturing sector. 
From the industrial census of 1962, the information given in Table 
31 is derived. 
We assume that the manufacturing production function is of the type 
Y = (p, where a = 2/3 and b = 1/3 and <p= 1. 
We also assume the productivities to be the same for both the Greek 
and Turkish sectors. This may appear too stringent an assumption, yet 
both communities use the same machinery, and the educational endowment 
of the labor force is not significantly different. (See Table 29.) 
Furthermore, the communities are spatially integrated as shown earlier, 
and no regional advantage can be realized by the one community as com­
pared to the other. Scale economies may be one factor in favor of higher 
productivity in the Greek sector. The difference between the actual out­
put proportions given in Table 31 and the estimates obtained by employing 
the Cobb-Douglas function under the same communal productivities, can be 
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Table 31. Manufacturing industries, 1962, by ethnic groupé 
•Establishments Establishments 
engaging 5 engaging 1-4 
persons & over persons 
No. of Establishments -
TOTAL 
NO. 
910 
% 
100.0 
No. 
11,090 
% 
100.0 
Greek 
Turkish 
Other 
809 
98 
3 
88.9 
10.8 
0.3 
9,971 
1,119 
89.0 
10.1 
No. of persons engaged in = 
TOTAL Establishments 13,409 100.0 17,282 100.0 
Greek " 
Turkish " 
Other " 
12,250 
851 
307 
91.4 
6.3 
2.3 
15,334 
1,948 
88.7 
11.3 
Gross output È of -
TOTAL Establishments 21 ,728,365 100.0 
& 
7,733,081 100.0 
Greek " 
Turkish " 
Other " 
20 ,190,730 
913,730 
624,238 
92.9 
4.2 
2.9 
6,859,243 
873,838 
88.7 
11.3 
^Sources ( 16). 
attributed to this fact, as well as is the fixed size of establishments 
which, in general, is larger in the Greek sector.* Also a + b = 1 assum­
ing constant return to scale. 
In case A below, we assume that Greek labor and Turkish labor are 
hired exclusively by respectively Greek and Turkish ownership establish-
mentSo In case B, we assume complete integration such that the ratio 
*In this case the K and K„ (number of plants) are not strictly com-
*G y %T 
parable. The difference, however, in ~ is enough to guarantee 
^G T 
the inequality sign even if K is larger than what has been assumed, 
74 percent larger in fact before — = ~ o 
^G 4 
162 
of labor to capital (establishments) is the same in both communities. 
We treat manufacturing establishments as units of capital and persons 
engaged in manufacturing as units of labor. 
We then have: 
Case A. (1) a Y(G) = 
§ ê 
where a = 2/3 = 12,250 
b = 1/3 K = 809 
g 
(^  = 1 
(lb) Y(G) = (12.25)2/3(,809)l/3 
(Ic) Log Y(G) = 2/3 log 12,250 + 1/3 log 809 = 3.695 
and Y(G) = 4955.0 units of output. 
Similarly, 
(2a) Y(T) =(pL^ 
where a = 2/3 = 851 
b = 1/3 = 98 
tp = 1 
and 
(2b) Y(T) = 420.7 units of output 
and (2c) Y(G) + Y(T) = 5375.7 units of output. 
Case B. Factor proportions now are: 
— = and X /= 565 (reallocated labor) 
Lg= X L^+ X 
(Note: —=— f —— , an approximate indication that there is excess 
^ S 
capital (deficient labor) relative to the available labor in the Turkish 
sector. This may be due to plant indivisibilities as suggested earlier.) 
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After the labor reallocation, we now have: 
Kg = 809 
L = 11,685 
g 
= 98 
Lp = 1,416 
So that 
Log Y (G) = 2/3 log 11,685 + 1/3 log 809 = 3.686 units of output 
and 
Y (G) = 4853 units of output 
and similarly 
Y (T) = 576.8 units of output 
and Y (G) + Y (T) = 5429.8 units of output. 
The above results show that under our assumptions, the Turkish 
sector output in manufacturing increased by 37 percent in case B, the 
case of complete economic integration. Though Greek output declined 
slightly (27„) there was a net gain to overall manufacturing output of 
1 percent, and thus it is possible under the reallocation to compensate 
the Greek sector and maintain Pareto optimality while making the Turkish 
sector better off. 
What the above demonstrates and what is expected in view of the 
theory, is that ethnic considerations, to the extent that they regulate 
employment on other than economic reasons, result in misallocations. 
Thus the objective of economic integration is not inconsistent 
with economic efficiency and development, and it should be the deliberate 
objective of economic policy to foster the economic integration^of the 
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two communities. The objective served by subh a policy benefits both 
economic and political objectives, the attainment of which is a sine quoi 
non to the long run welfare of Cyprus. 
Even under conditions where the minimization of the inequality co­
efficient is at the expense of other economic objectives such as growth, 
social harmony can be thought of as a more important objective. The 
objective of policy under such circumstances can most properly be de­
scribed as lexicographic where, next to some minimum degree of social 
harmony, every other objective becomes secondary. Increase in aggregate 
output will be used as an index to measure economic growth only when 
it contributes also to the economic integration of the ethnic groups 
on Cyprus.* 
*For a similar qualification of aggregate welfare functions in 
regard to income distribution and population growth, see ( 50, Ch. 15). 
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CHAPTER IX. CONCLUSIONS 
Economic development theory has not reached the stage of a compre­
hensive and generally accepted unified theory. The inherent difficulty 
for such a theory is that development encompasses much more than the sub­
system of economics. Economic theory in the West developed as a ration­
alization of existing economic conditions; economists "observed and re­
flected on what they saw around them" in the words of Wesley Mitchell. 
It was not until recently, for instance, that economists became concerned 
with investment in education as a significant input in society's produc­
tion function($5). 'Ther-reasptj -pethap? being that educational development 
was taking place in the West long before economics came along as an or­
ganized social science. 
It is now the case with economic development that theory must pre-
ceed the process. We are more in need of a theory such as nuclear phy­
sics which precedèd'. the nuclear reactor, than of thermodynamics which 
followed the steam engine.* If economic development theory has not, 
as yet, provided a comprehensive blueprint for development, the avail­
able body of theories is not without insights and ample operational 
validity. 
Faced with such a crucial and urgent social issue as development, 
the world, the foreign aid specialist, the policy makers, all must make 
decisions the quality of which depends on the type of information 
*Some of my ideas on this subject I owe to Kenneth Boulding from 
an Iowa State University lecture, October 13, 1966. 
166 
and theoretical understanding furnished. Economic theory must be offer­
ing enough of understanding to make a difference in the quality of devel­
opment policy decisions, in view of the objectives at hand. The increas­
ing employment of professional economists in developing countries testi­
fies to the value placed on economists by decision makers. 
Paul Samuelson, appearing before the subcommittee on tax policy 
some time ago, expressed very clearly the role of the economists in the 
big issues of policy.(83) 
"The plain truth is this, and it is known to anyone 
who has looked into the matter: The science of economics 
does not provide simple answers to complex social problems. 
It does not validate the view of the man who thinks the 
world is going to hell, nor the view of his fellow idiot 
that ours is the best of all possible tax systems. 
"I "do nôt.jwish to be misunderstood. When I assert 
that economic science cannot give unequivocal answers to 
the big questions of policy, I do not for a moment imply 
that economists are useless citizens. Quite the contrary. 
They would indeed be useless if any sensible man could 
quickly infer for himself simple answers to the big policy 
questions of fiscal policy. No need then to feed econo­
mists while they make learned studies of the obvious. It 
is precisely because public policy in the tax and expendi­
ture area is so complex that we find it absolutely indis­
pensable to invest thousands of man-years of scholarly time 
in scholarly economic research in these areas... What econ­
omists do not know about fiscal policy turns out, on simple 
examination, not to be known by anyone." 
There is among economists a general agreement on the important in­
gredients essential to economic development, such, that we can speak of 
an aggregate production function the dependent variable of which is out­
put. The inputs to the function can be understood as the set necessary 
to give the desired rate of growth and of output. Some such inputs are 
the level of human skills, the level of saving and investment, the stage 
of technological know-how, the nature of the political system, and the 
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general institutional framework» 
If Q is output, and X. the inputs, we can write 
Q = f(x^, Xg, x^, 
where a large number of the inputs are non-economic, often referred to 
as preconditions to growth.* 
Economists concentrate on economic inputs (by tradition) with dif­
ferent writers having emphasized one or the other input., Marx emphasized 
institutional change, Schumpeter the role of the entrepreneur, Lewis, ag­
ricultural transformation, etc. It is understood that the importance 
of the various inputs to the development process varies at different 
stages of development. The initiation of the development process is 
debated between balanced and unbalanced growth theories, critical mini­
mum effort, big push and the like. 
It is understood that in the case of Cyprus development, economic 
inputs are of great interest and that a large class of the preconditions 
to development are satisfied. Some such preconditions are the general 
level of education, the incentive for change, the adequacy of the civil 
service, and the general organization of the social order. Certain in­
stitutional arrangements remain to be made and should not be overlooked, 
such as the resolution of the Greek-Turkish conflict, the association 
with a larger continental unit, political stability and land reform. 
With this necessary preamble out of the way, the principal findings of 
*The terms, growth arid development, have been used interchangeably 
in the course of this study. Strictly speaking we can differentiate the 
two with "development" implying structural transformation, and "growth" 
a rise in output over time. Growth is a necessary condition to develop­
ment, but not the other way around. 
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this study can be summarized in the form of conclusions» 
An eight to ten year planning horizon for Cyprus development should 
accomplish the following: The gradual disentanglement of the economy from 
its dependence on the British bases through a simultaneous development of 
the tourist industry to make up the merchandise deficit resulting from the 
curtailment of military expenditures. During the same period substantial 
investment in agriculture and industrial development should take place. 
More vertical integration of production should be encouraged and import 
substitution industries, whenever possible, should be developed. The 
quantitative and consistency implications of this strategy to projected 
1970 levels are worked out throughout this study. In the long run, be­
cause of the small size of the island, Cyprus development must proceed 
in international trade, shipping and tourism if not in an outright asso­
ciation with a larger continental unit. The prospects of tourism develop­
ment appear good and trade can prove another major source of wealth. 
Before such longer range policies materialize, development policy should 
be directed toward the internal development of the country so that a cer­
tain level of self-sufficiency can maintain a satisfactory living standard 
even when exogenous sources of income, such as tourism, suddenly disappear. 
Whatever the long run growth strategy, the rational development of the 
economy will need to be led by successful progress in agriculture in the 
immediate future. 
The trained economist will detect the theoretical retionale under­
lying the above strategy. In the short run, the internal structural ad­
justments necessary for development cannot take place at a rapid enough 
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rate so that dependence on exports and foreign assistance continue to 
remain strong. The foreign investment requirements circa 1970 were 
earlier shown to be close to fe 16=18 mill. In the longer run, adjust­
ments can be made notably in import substitution and agricultural de­
velopment. The possibilities of domestic development will become pro­
gressively more scarce as development proceeds over time and thus the 
need for trade expansion. On the other hand, one can hardly foresee 
the revolutionary impact of new technology as, for example, the develop­
ment of economically feasible water desalinization methods. 
The government budget remains the major instrument of government 
policy to best serve the overall economic objectives of the country. 
It can be reasonably inferred that economic growth, the balance of 
payments and the fuller economic integration of the Greek and Turkish 
communities comprise the major socio-economic objectives of Cyprus. 
The objective of economic growth is seen best served by: 
a) agricultural developments 
b) manufacturing development, 
c) tourism and trade. 
These are priorities and not the exclusive interest of Cyprus 
development. 
The objective of a more favorable balance of payments can be served 
by s 
a) increased exports, 
b) tourism, 
c) import substitution, 
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d) decreased importso 
The objective of Greek-Turkish economic integration implies the 
development o£ more economic interdependence between the two groups. 
From the preliminary findings in Chapter VIII, the more even distribu­
tion of income among the two communities appears a first step in con­
junction with a political settlement in fostering harmonious relations 
among the communities in the longer run. 
The host of evidence on the Cyprus economy presented suggests that 
the island will truly prosper not by selling her meager produce but by 
selling her position. When the Cypriots secceed in demonstrating to the 
world that they, Greeks, Turks, Armenians, British, can live together 
in peace and cooperation, Cyprus should seek and become a center of 
international cooperation in her troubled area. The tense conflict 
between the neighboring Arabs and Israelis has no apparent end in sight, 
and the impoverished economic conditions of the area call for the entire 
array in aid that the international community can give. The ideal of 
Cyprus becoming a bridge between East and West envisioned by the Repub­
lic's president upon his return from exile in 1939 is not a romantic 
Utopian dream, but, in terms of economics, a vital need and a direction 
of policy long neglected. 
The already successful association with the United Nations, in the 
presence of the United Nations Peace Force for Cyprus, should be extended 
in peace time. Strong efforts should be made to attract U.N. peace time 
operations to be based on Cyprus to serve both Arabs and Israelis. The 
establishment of a genuinely international university is also a good 
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possibility that must be given careful consideration. Perhaps an ex­
tension of the U.N.-Cyprus government operated Agricultural Research 
Center can take place in the direction of a technical institute moving 
eventually to a full-fledged university. So that such an institution 
would be politically acceptable, Greek and Turkish study departments can 
be included in its curriculum. The recent offers of the Republic's 
president to make available land and buildings for international scien­
tific retreats is a correct gesture, and efforts must be made to attract 
the international intellectual community and give continuity to such 
gatherings. Furthermore, financial and other organizations should be 
given attractive terms so as to make Cyprus their Middle-Eastern base 
of operation, A free ports o£ the Trieste type, can also be developed. 
Whatever the policy recommendations, the Cyprus policy maker should 
continuously be aware of the two fundamental tenants characteristic of 
the islands 
a) the island's small size, and 
b) the island's position. 
The possibilities for development remain good and the need for 
development urgent, but before the full economic potential of Cyprus is 
realized and her constructive role played in the area, she must succeed 
in solving her own political problems. 
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APPENDIX A 
A Linear Programming Formulation 
In this appendix, the possibility of maximizing an objective function 
subject to a model that forms the constraints, is demonstrated. Such a 
formulation can prove very useful when separate Greek and Turkish behavior 
equations are incorporated in the model and more inequality constraints 
are allowed. 
Linear programming is, to this date, the most powerful operational 
technique available to economists. Linear programming (LP) was developed 
by George B. Dant?ig in 1947 and found wide application in economics as 
expounded by T. Co Koopmans, Earl 0. Heady, and others.* The mathematical 
formulation of LP is simple. It deals with problems in which a linear 
function is to be extremized (maximized or minimized) subject to a number 
of constraints which are in the form of linear equalities or inequalities. 
In matrix notation 
Max PX 
subject to 
Ax - b 
X ^ o 
The model below is essentially model 36-S with a number of inequality 
constraints added. Table 32, equation 19 requires manufacturing output to 
be at least as great as 17 percent of gross domestic product. It should 
*For additional information, see (47, 52, 56, 67). 
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be remembered from Chapter V that the share of manufacturing to domestic 
output was less than 13 percent. The "normal" Chenery share of manufac­
turing called for a 20 to 25 perçant level® Construction investment, 
judged to-.be too high a share in total investments is constrained to 8 
percent of GNP. Services are required to exceed 20 percent of GNP« 
On the basis of the model and the vector of projected values in exo­
genous variables X^q^, gross national product is maximized. The values 
of the endogenous variables projected to 1970 under the objective function* 
maximum GNP, subject to the model constraints, are given in Table 33» 
The level of GNP rises from B 156*44 mill in model 36-3, the non=LP for­
mulation, to È 179,77 mill in the LP formulation, 
A general drawback of linear models of this type is the necessity to 
introduce a large number of boundary constraints some of which are arbi­
trary in nature (98)„ in particular* the boundary on S ^  ,08 GNP, which 
prevents the explosion of maximum GNP® is rather arbitrary. When the 
constraint on S was dropped, maximum GNP reached & 193,95 mill, and the 
balance of payments deficit B became the effective constraint, spch that 
maximum GNP =^(B)o This is to be expected since almost all of the sup­
ply equations, (sectorial contributions to gross domestic product), in­
corporate some imported inputs. 
The formulation of the econometric model as a linear program (LP) 
shows that reallocation can attain better results in view of the pre­
scribed objective. The higher level of GNP attained under LP compared 
to the non-LP formulation of Chapter Illg with the same values of exogen­
ous variables, is a clear indication of the optimum reallocation allowed 
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under linear programming. 
The limitations of such formulation at the level of aggregation pre­
sented are varied. The particular model given allows only minor flexi­
bility in terms of inequalities. Most of the equations are equalities 
that do not admit a slack. But even if the model were made more flexible 
in terms of an enlargement of the feasible set, the main difficulty of 
the fixidity of coefficients remains. That is, the reorganization of the 
economy taking place under economic development must be expected to mani­
fest itself in terms of variations in the structural relations which now 
characterize the economy, rather than in reallocations alone. Such re­
allocations involving relative factor shares, consuming habits or public 
policy would be expected to bring about structural changes as well. To 
allow reallocation while maintaining the constancy of economic relations 
represented in the equations is, in a sense, self-contradicting, since 
reallocation under economic development is inevitably tied to structural 
change. 
The above suggests that for further research, a parametric linear 
programming approach is the appropriate tool for optimization over aggre­
gate econometric models of developing economies. Before such applica­
tions become operationally possible, however, we are in need of more re­
finement in the theory of parametric programming itself. The available 
body of theory can well handle variations in the coefficients of the ob­
jective function (P), or of the constraint vector (b), but not of the en­
tire matrix of coefficients (A) ('52), and that is what structural change 
essentially entails. 
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Table : 32. The model 
max W = 1 
in linear programming form^; 
.0 GNP 
lo 6.340 + 0.117 RA + 0,331 RF_j 
2. =• 6.852 + 0.651 MR + 0.494 LTM ^ 
3. • : 3.816 + 0.131 WlNA t *0 
4o \ = : 4.563 + 0.643 Mvh + 0.450 LT_^ 
5« 
= -9.123 + 0.393 H( , 
6. 
S 
= -1.162 + 0.942 DI 
7. D =- 1,379 + 0.033 GNP 
8. \ =' -4.650 + 0.146 N^NA 
9. MI =-16.217 + 0.338 GNP 
10. 
^DS 
=^47.798 - 0.405 Y^ + 0,218 Y 
11, % =-15.261 + 0.298 ^^NA 
12, MR = -0.880 + 0.348 MI 
13, TB = -3.985 + 4.637 
S 
14. RA = -2.117 + 3.627 MI 
15. = -0.736 + 0.318 
16, = 0.456 + 0.004 TB 
17. = -1.849 + 0.071 NI 
00 
= 0.105 + 0.163 Mi 
19, ^ 0,17 Y (manufactaring) 
20, TM+Tgf 0.20 GNP (indirect taxes) 
21, ^ 0.10 GNP (direct taxes) 
^For the definition of variables, see Chapter III, p. 39. 
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Table 32. (Continued) 
22. > 0.05 GNP (direct taxes) 
23. 
V^E 
> 0.05 GNP (indirect taxes) 
24. -3 -K (balance of payments) 
25. GE 6 GR (government budget) 
26. 4 0.08 GNP (capital formation in consi 
27. GI à 0.10 GNP (government investment) 
28. GE = GIH-Gc 
29. = ?A + + YT + Yg + TM + ig + Yg + Yj^^ 
30. = C p  + D +  ]  : + G, ^ + (X-M) 
31 = GR = + 
^0 * %tc:. 
32. GNP = Y + m 
33. NI = GNP - (T^ + D) + s 
34. = NI -
35. DI 
= 
NI - .582 Tg 
36. B 
= 
M - X 
37. X = 
^N + ^ 0 
38. M 
= 
\ + ^ I + 
"os 
+ MQ 
39. = 
+ *03 ' .MQ 
40. I = 
^MP * ^ d 
41. = 0.678 (average 1960-1963) 
CM 
I 
= 
GI + Kc + lo 
43. >y ,:0,,20 GNP 
44. H ? - ?s 
45. S 4 0.08 GNP 
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TAble 33o Activity levels 
Name Activity level Name Activity level 
^A 
31,02 44.55 
RA 159.45 «DS 17.40 
31.17 Y 173.22 
MR 14.62 
^0 24.28 
24.71 TB 680.92 
132.70 17.20 
14.38 56.41 
21.89 3.18 
7.37 
"o 
9.78 
42.32 NI 163.72 
H 130.90 B 49.79 
S .147,70 GE 35.86 
DI 158.03 GI 17.98 
D 7.22 X 51.17 
GNP 179.77 M 100.96 
\ 14.72 GR 43.80 
I 50.20 30.20 
to 17.84 S 11.55 
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APPENDIX B 
Alternative Econometric Models and Forecasts 
The main characteristics of the models are repeated in Table 34 for 
convenience* Models 28, 29, And 32 are given in Tables 35, 36, and 37. 
Tables 38 and 39 compare actual and forecasted results as given by the 
different models. It should be noted that for the "true forecast" year, 
1964, the forecasts through the models are much superior to mere trend 
extrapolation. 
Table 40 compares the forecasting ability of alternative estimations 
of three equations for the endogenous variables, Y^, Y^, and Table 
41 gives the values of exogenous variables used in the 1970 projections, 
Table 34. Main characteristics of the models presented in this study 
7^0 ' ^70 ' 7^0 ° 
Country - Republic of Cyprus 
Type of data - Yearly data - major reliance on national income 
accounts 
Period covered.or used . 
in estimation - 1951-1963, unless otherwise specified 
Method of estimation - Ordinary least squares (OLS) 
Number of stochastic and 
definitional equations 
= total equations, exo= 
genous variables Exogenous 
variables 
Model; 
1. 28 = DY 
2. 29 - S 
14 + 14 = 28 
15 + 14 = 29 
20 
20 
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Table 34. (Continued) 
3, 32 - S 18 + 14 = 32 16 
4o 36 = S (given 21 + 15 = 36 11 
in Chapter III) 
Main institutional, technical and behavioral equations 
Model; 36 - DY,S 
5 - production-supply: agriculture, manufacturing, 
transportation, services 
2 - consumptions total private consumption, tobacco 
1 - capital depreciation 
4 •• import equations; beverages, tobacco and durables, investment and 
raw material imports, imports with domestic substitutes, other 
imports (residual) 
1 = industrial raw materials as a function of imports 
1 - agricultural raw materials as a function of imports 
1 = communications investment (vehicles) as a function of imports 
I = taxes on imports 
1 - excise taxes 
1 - direct taxes 
Theil's inequality coefficient (U), a measure of predictive ability of the 
model and of internal consistency 
where: GNP. . = actual GNP at year i 1 =A 
GNP. _ = forecasted GNP, via the model, at year i 
i "b 
u 
lo 27 = DY ,003977 
2, 27 = Y .028414 
3. 29 
- ,020119 
4. 32 - S ,021952 
5. 32 = Y .024775 
6. 32 - eg .020518 
7, 36 
- DY ,018742 
8. 36 " S .018220 
Table 35» Model 28 - DY 
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DF . D-W 
1. Log Y, 
2. Y 
M 
3. Y, 
4o Y„ 
5o Y, 
6o C, 
7* D 
8. M. 
9. M, 
0.164 + 0.369 log RA 
+ 0,377 log RF_j_ 
0.634 4.805 2.660 
6.852 + 0.494 LTM ^  
+ 0.651 MR 
8.171 4.476 3.519 
3.816 + 0.131 NL 
10 .71 
(51-63) 
+ 0.244 K, 
NA 
10 
2.231 5.688 4.350 
-0.474 + 0.365 LT + 0.074 Y_ 
-0.282 3.652 3.203 
-9.123 + 0.393 (Y-Yg) 
=1.740 6.381 
-1.162 + 0.942 DI 
-0.138 9.945 
1.379 + 0.0325 GNP 
4.607 12.250 
•=4.650 + 0.146 NI„. 
NA 
-3.514 7.869 
-16.217 + 0.338 GNP 
-4.143 8.832 
10 
(51-63) 
11 
11 
11 
12.13 1.92 
.97 70.45 1.47+ 
,85 28.41 1.42: 
,93 65.87 2.16 
,91 40.72 2.66 
,89 98.90 1.83 
.97 150.07 3.02 
.85 61.92 1.52 
,88 78.0 1.38 
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Table 35» (Continued) 
2 
DF R F D-W 
10. M. 
DS 
t 
11. M, 
12. T. 
M 
13„ T, 
14 o T, 
= -7.798 - 0.405 Y. + 0.218 Y 
-3.325 -2.156 4.850 
= -0.349 + 0.181 ^  
-0.552 10.819 
= -0.736 + 0.318 
0^.516 5.226 
,=r0.070 + 0.00468 TB 
+ 0.0777 FL_i 
-0.515 10.140 2.433 
= -1.849 + 0*071 NI 
-0.881 2.880 
10 .80 19.59 1.28 
11 .91 117.05 1.58 
(51-63) 
4 .87 
(58-63) 
10 .96 
(51-63) 
27.32 2.21 
120.36 1.41 
,54 8.296 
Definitions; 
Supply 
16, Y^ = Cp + D + (GI + + .241) + + (X-M) + DY Demand 
17, GNP = Y + NF 
18. NI GNP - (T^  + Tg + D) + S 
19. m -Y^ 
20. H = Y - Y. 
21. DI = NI - .582 T^  (due to unconventional direct tax structure) 
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Table 35. (Continued) 
22. X = X. + X_ + A ^  %T + XMN + 
23. M = +. Mpg + Mq 
24. + Mgg + Mq 
25, B = M - X 
26. GR = + Tg + T^ .+ 
27. GE = G^ + Gj 
28. GD = GR - GE 
Table 36. Model 29 - S 
DF D-W 
1, Log Y, 
2. Y 
M 
3. Y. 
= 0.164 +> 0.369 log RA 
+ 0*377 log RF_^  
0,634 4.805 2.660 
= 6.852 + 0.494 LTM  ^
+ 0.651 MR 
8.171 4.476 3.519 
= 3.816 + 0.131 NI, 
NA 
+ 0.244 K, 
10 ,71 12,13 1,92 
(51-63) 
.97 70.45 1,47+ 
10 .85 28,41 1.42+ 
2.231 5.688 4,350 
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Table 36o (Continued) 
2 
DF R F D-W 
4. = -0.474 + 0,365 LT + 0.074 Y , 10 .93 65.87 2.16 
T; - 1 
t -0.282 3,652 3.203 
5. Y = -9.123 + 0.393 (Y=Y|) 4 .91 40.72 2.66 
t -1.740 6.381 
6. Cp = -1.162 + 0.942 DI 11 .89 98.90 1.83 
t -0.138 9.945 
7. D = 1.379 + 0.0325 GNP 4 .97 150.07 3.02 
t 4.607 12.250 
8. M, - -4.650 + 0.146 NL,, 11 .85 61.92 1.52 
L NA 
t -3.514 7.869 
9. = -16.217 + 0.338 GNP 11 .88 78,0 1.38 
t -4.143 8.832 
10. = -7.798 - 0.405 Y^  + 0.218 Y 10 .80 19.59 1.28 
t -3.325 -2.156 4.850 
11. MQ = -0.349 + 0.181 m 11 ,91 117.05 1.58 
-0.552 10.819 
(51-63) 
12. T^  = -0.736 + 0.318 4 .87 27.32 2.21 
.0.516 5.226 
(58-63) 
13. T = -0.070 4 0.00468 TB . , . 10 .96 120.36 1,41 
+ 0.0777 FL ^  (51-63) 
14. T^  = -1.849 + 0,071 NI 7 .54 8.296 
t -0.881 2.88 
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Table 36» (Continued) 
2 
DF R F D-W 
15. MR - -0.880 + 0.348 M 6 .73 15.87 1.41 
t -0.469 3.984 
Définitions; 
-14' ?S.. - ?A + + ?S-+ T*, + Tg + " (S) Suppl) 
17. = Cp + D + (GÎ + Kç, + .241) + + (X-M) + DY Demand 
18. GNP = Y + NF 
19. NI = GNP- - (Tj^  + Tg + D) + S 
20. NI^ .^ NI-Y^  
21. H = Y - Yg 
22. DI = NI = «582 (due to unconventional direct tax structure) 
23. X - %0 
24. M =•• + Mq 
25. Mg - + Mps * Mg 
26. B »îM - X 
27. GE - + Tg + Tg * To + T^ cc, 
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Table 36, (Continued) 
28. GE = + G^  
29. GD = GR - GE 
Table 37. Model 32 - S 
2 
DF R F D-W 
1. Y, = 6.340 + 0.117 RA + 0.331 RF , 11 .75 16.33 1.99 
A -1 
t 2.149 5.539 2.507 
2. Y„ = 6.852 + 0.494 LTM , 5 .97 70.45 1.47+ 
M - i 
+ 0.651 MR 
t 8.171 4.476 3.519 
3. Y^  = 3.816 + 0*131 + 0.244 10 .85 28.41 1.42Î 
t 2.231 5.688 4.350 
4. Y^  = 4.563 + 0.643 M «' . . 10 .89 41.75 2.55 
+ 0.4498 LT , 
t 6.558 3.474 7.671 
5. Y = -9.123 + 0.393 (Y-Yg) 4 .91 40.72 2.66 
t -1.740 6.381 
6. Cp = -1.162 + 0.942 DI 11 .89 98.90 1.83 
t -0.138 9.945 
7. TB = -3,985 + 4.637 Cp II .60 16.60 2.04 
t -0.042 4.075 
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Table 37. (Continued) 
2 
DF R F D-W 
8. D = 1.379 + 0.0325 GNP 4 .97 150,07 3.02 
t 4.607 12.250 
9. M, = -4.650 + 0.146 NI,,, 11 .85 61.92 1.52 
L NA 
t -3.514 7.869 
10. = -16.217 + 0.338 GNP 11 .88 78.0 1.38 
t -4.143 8,832 
11. M = -7.798 = 0.405 Y. + 0.218 Y 10 .80 19.59 1.28 
uS A 
t -3.325 -2.156 4.850 
12. MQ = -15.261 + 0.298 NI^  11 .79 42.37 1.13 
t -4.677 6.509 
13. MR = -.0.880 + 0.348 6 .73 15.87 1,41 
t -0.469 3.984 
14. RA = -2.117 + 3.627 12 .81 15.18 
t -0.230 7.154 
15. = 0.105 + 0.163 11- .62 17.82 
t 0,142 4.221 
16. T„ = -0.736 + 0.318 M 4 .87 27.32 2.21 
t =0.516 5.226 
17. Tg = 0.456 + 0.0047 TB 4 .92 45.34 2.56 
t 1.677 6.733 
(58-63) 
18. T^  = -1.849 + 0.071 NI 7 .54 8.296 
t -0.881 2.88 
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Table 37» (Continued) 
Definitions; 
19» ^ Tc + ?T + ?S ^ T*, + " <3^ S^PPl? 
20. Y = Cp + D + (GÏ + + .241) + G^ + (X-M) " Demand 
21. GNP Y + NF 
22. NI = GNP - (T^  + Tg + D) + 
23. - NI -
24o DI = NI - .582 (due to unconventional direct tax structure) 
25. H = Y - Y 
26. X . + %T + Xms + *0 
27. M = + Mq 
28. Mc . + Mo 
29. B = M - X 
30. GR - + Tg + to + To + Tet,, 
31. GE = G^  + G^  
32. GD = GR - GE 
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Table 38» Actual and forecasted GNP^  
Ac tua1 
Forecast 
1959 1960 1963 1964 
Model U — 
A; t" A 
27-DY .004 106.2 105.8 103.2 104.6 126.7 127.7 116.9 116.5 
28_Yg .028 116.2 ft 109.7 I I  130.0 122.6 «9 
29-S .020 113.0 tl 107.9 I f  128.9 I I  121.3 f t  
32-S .022 113,6 t1 108.6 11 128.0 I I  121.7 I f  
.025 114.2 f f  108.9 I I  12865 M 123.1 f l  
32_Gc .020 108.9 t f  105.9 I I  123,4 f l  109.0 I I  
36-S .018 110.2 I I  104.1 I f  121.1 I I  118.9 f l  
36-DY .019 113.3 I f  107.9 I I  126,4 I I  114.2 f f  
^Model variations 28-Y , 32-Y 9 32-G_j 36-DY only differ in the 
G Cz L 
choice of slack variable from the corresponding equal number 
equation modeUs given» 
^Forecasted values . 
ci Actual values. 
Table 39o Forecasted and actual values of endogenous variables 
Model 
Actual 
Forecast 
1959 1960 1963 1964 
32-G_ 
-^ A 
& 
T^ 
19.87 19.7 19.11 18.2 23.37 24.5 20.34 23.3 
13.39 12.9 13.98 13.6 16.38 I606 14.95 17.1 
15.93 14.6 15.57 14^ 3 18.53 20.1 15.81 16,4 
10.52 10.6 10.06 10,4 12.86 13.0 13.18 11.7 
23.94 22.0 22.35 22.5 27.11 28.2 23.93 25.1 
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Table 39* (Continued) 
Mede-1 1959 1960 1963 
Actual 
Forecast 
1964 
A 
S 86.30 80.9 84.34 87*0 98.16 103.7 87.08 88.7 
GNP 108,87 105,8 105*86 104.6 123.42 127.7 108.99 116.5 
M 42.07 42.7 39.51 41.4 52,30 52.9 41,31 44.3 
GR 28.26 27.60 24.38 25*13 26.33 26,42 18,43 
-
6.10 7.0 5.60 7.0 7.78 7.8 5.84 -
2.32 2.2 2.28 1.7 2.58 2,4 2.33 -
14.92 8.02 r6i92 -1,38 -
32-Y 
A^ 
20.62 19.7 19.54 18,2 24.10 24,5 22.36 23.3 
13.80 12.9 14.22 13«6 16.77 16,6 16,04 17.1 
16.39 14.6 15.84 14é3 18,98 20,1 17.04 16.4 
"^ T 
10.72 10.6 10.17 10,4 13.05 13.0 13.68 11.7 
25.44 22.0 23.23 22.5 28,56 28,2 26.92 25.1 
Cp 90.18 80.9 86.59 87(0 101,90 103,7 97.39 88,7 
GNP 114.18 105.8 108.94 104*6 128,53 127.7 123.13 116.5 
M 46.28 42.7 41.96 41^ 4 56.36 52,9 52.52 44.3 
GR 29.42 27.60 25.04 25àl3 27.74 26.42 21.50 = 
"M 
6.8& 7,0 6.05 7.0 8.52 7.8 7.88 
2.40 2.2 2,32 1,7 2.65 2.4 2.56 •" 
9.85 6,72 
- 6.69 =• 8.13 = 
28=DY 
13.52 12.9 13,60 13.6 16.81 16.6 14.91 17.1 
15.72 14.6 15,39 14.3 18.77 20.1 16.26 16.4 
T^ 
9.70 10.6 9.87 10.4 13,25 13,0 14.29 11.7 
23.19 21.62 21.73 22,5 28.03 28.2 25.16 25.1 
Cp 85,10 80.9 83.24 87.0 101.30 103.37 92,91 88.7 
Table 39. (Continued) 
Ac tua1 
Forecast 
Model 1959 1960 1963 1964 
F  A  F  A  F  A  F ~ A  
GNP 116,23 105.8 109.67 104*6 129.98 .27.4 122.45 116.5 
M 46.98 42.7 42*88 41&4 56,93 52.9 53.00 44,3 
GR 28.66 27.60 24.09 25.13 26.83 26.42 21.04 
6.87 7.0 6.27 7.0 8*55 7,i8 8.10 « 
1.43 2.2 1.02 1.7 1.86 2.4 1.89 b 
^A 20.09 19.7 19.28 18.2 24.95 24.5 23.30 23.3^ 
ZS-Yg 
13.52 12.9 13.60 13.6 16.81 16.6 14,91 17,1^  
\ 16.85 14.6 16.11 14.3 19.15 20.1 16.90 16.4 
9.70 10.6 9.87 10.4 13.24 13.0 14.29 11.7^ 
26.01 22.0 23.43 22.5 28.96 28,2 26.76 25.1 
Cp 92.86 80.9 88.22 87.0 103.86 103,7 97.31 88,7 
gnp 116a23 1Q5.8 109.67 104i6 129.98 127,4 122,56 116.5 
M 46.98 42.7 42.88 41i4 56.93 52.9 53,00 44.3 
GR 28.66 27.60 24.09 25.13 26.83 26.42 21.04 « 
6.87 7.0 6.27 TbO 8.55 7.8 8ril0 
1.43 2.2 1.02 1*7 1.86 2.4 1.89 b 
?A 20.09 19.7 19.28 18.2 24.95 24.5 23*30 23.3^ 
29-5 
^A 20.09 19.7 19.28 18*2 24.95 24,5 23.30 23.3 
13,71 12.9 14.14 13.6 16.80 16.6 15,91 17,1 
-c 
16.01 14.6 15.64 14.3 18.86 20.1 16,58 16,4 
9.70 10.6 9.87 10.4 13.25 13,0 14,29 11,7 
25.16 22.0 22.93 22.5 28.65 28,2 26.41 25.1 
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Table 39» (Continued) 
Model 1959 1960 ; 19&3 
Ac tua1 
Forecast 
1964 
F A F A F A F A 
S 
86.06 80.9 84,99 87,0 101.85 103.7 95.10 88.7 
GNP 113.04 105.8 107.90 104.6 128.87 127.7 121.34 116.5 
M 44.27 42.7 41.37 41.6 55.99 52.9 51.97 44.3 
GR 27.69 27.6 23,55 25.13 26,50 26.42 20.68 
6.34 7.0 5.98 7.0 8,37 7.8 7.90 « 
Tg 1.43 2.2 1.02 U7 1.86 2.4 1.89^  = 
32-S 
20.55 19.7 19,50 18.2 24.03 24.5 22.16 23.3 
13.76 12.9 14,%) 13,6 16.73 16.6 15.94 17.1 
16.19 14.6 15.72 14&3 18.79 20.1 16.50 16.4 
\ 10.70 10.6 10.16 10.4 13.03 13.0 13.64 11.7 
25.29 22.0 23,14 22.5 28.41 28.2 26.52 25.1 
Cp 88.73 80.9 85.75 87.0 100.50 103.7 93.52 88.7 
GNP 113.52 105.8 108.67 104.6 128.05 127.7 121.75 116.5 
M 45.34 42.7 41.41 41.4 55.45 52.9 50,01 44.3 
GR 29.03 27.60 24.82 25.13 27.07 26.42 20.47 
6.62 7.0 5.91 7.0 8.29 7.8 7.24 
2.37 2.2 2; 30 1.7 2.63 2.4 2.47 
indicates that information was not available* 
Zero order variables (explanatory variables exogenous) . 
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Table 40» Forecasting ability of alternative equation forms 
U DF 
Given; 
1. Y., = 6.500 + 0.121 RA + 0,311 RF , U., = .0269 14 
A1 -1 A1 
'^ A2 6.340 + 0.117 RA + 0.331 RF^  ^ ^^ 2 = .0269 11 
°^^ 10^ A3 = 0.164 + 0.370 Log q^RA = .0242 
+ 0.377 Log^ gRF^  ^
2. = 3.816 + 0.131 + 0,244 = .0302 10 
Y 2 = 2.763 + 0.139 + 0.280 = .0253 14 
3. = -7.798 - 0.405 Y^  + 0.218 Y .0996 10 
Mpg2 ~ "8*637 *» 0.601 Y^  + 0.287 Y ]^DS ~ «1680 14 
1959 1960 1963 1964 
Forecasted values 
RA 76,9 72a0 105.0 83.90 
RF_i 15.22 14.23 19.50 16.59 
Log^ R^A 1.8859 1.8573 2.0212 1.9238 
Log^ oRF^ i ;.i824 1.1532 1.2900 1.2199 
72.5 73.6 87.9 79.4 
K 8.90 8.20 14.40 8.20 
Y^  19.7 18.2 24.5 23.3 
Y 105.0 101.2 123.3 112.0 
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Table (Continued) 
1959 1960 1963 1964 
Actual values 
Y. 19,7 18,2 24.5 23.3 
A 
Y 14.6 14.3 20,1 16.4 
8,71 7.64 7,12 
DS 
Tabl® Exogenous variables 
Mr 
Lt 
-^1 
VH 
IB 
PL.l 
V 
mn 
s 
GI 
I 
NF 
*64 
1 „ 2 3 
X59 6^0 *63 *70 *70 *70 
6*48 , 5.35 8.66 6.22 42.70 35.00 51.00 
4.96 6.62 8.75 8.11 26.26 26.26 26.26 
8.90 8.20 14,40 8.20 15.15 17.33 20.15 
7.52 7.04 14,21 15.35 32.10 32.10 32.10 
100.30 105.00 115.30 123.70 163.84 163.84 187.82 
20.09 19.28 24.95 23.30 34,95 41,12 51.30 
41.89 44.18 63.56 65.95 133,08 175.92 175,92 
386.30 305.50 489.80 499.00 785.21 785.21 785,21 
4.09 3.76 3.48 3.30 4.74 5.53 8.02 
8.40 6.10 5.60 5.10 6.88 8.02 8,02 
7.80 7.80 6.30 4.70 6.40 6.93 9.46 
0.20 0.4O 1.20 0.70 2.02 2.35 2.94 
2.60 2.80 5.10 3.90 10.46 14.68 18.04 
16.60 14.50 24.00 14.90 23,95 32.61 47.31 
20.40 11.20 12.20 13.20 17.88 20.79 20.79 
0.80 3.20 4.10 4.50 6,55 7.61 7.61 
7.43 6.99 10.79 9.70 14.64 19.23 19.23 
10.48 11.02 8.59 7.75 8.64 9.36 12.77 
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Table 41» (Continued) 
5^9 6^0 6^3 6^4 *70 *70 *70 
1.40 1.80 4.30 0.96 7.44 10.61 14.92 
X 9.20 10.50 12.20 21.10 20.45 25.52 28.22 
Tp 9.10 7.60 6.90 4.85 8.91 10.19 11.86 
\tc.o 5.80 4.10 3.19 0.39 4.73 5.50 9.79 
RF  ^ 15.22 14.23 19.50 16.59 18.20 18.20 18.20 
LTM_^ 4.96 6.62 8.75 8jll 26.26 26.26 26.26 
LT  ^ 8.32 7.52 12.37 14.21 28.00 28.00 28.00 
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APPENDIX C 
Datas Concepts and Tables 
The data used in the estimation of the econometric models presented 
are based on numerous publications of the Cyprus government. The major 
source of national income account data is the publication of the Depart­
ment of Statistics and Research presently entitled Economic Report* In 
addition the publication Statistical Abstract proved very useful for more 
detailed and varied information on Cyprus* Both of these publications 
are annual. 
The first official national income estimates were made in 1951. 
That estimate was based mainly upon data from the 1950 Census of Employ­
ment and Production, and the 1950 Census of Agriculture^  Since 1955; 
estimates have been made annually by the Department of Statistics and 
Research of the Ministry of Finance which were published in the Economic 
Reviewo With the 1963 revision^ similar information is found in the Eco» 
•it 
nomic Report, 
A list of important sources of data used in this thesis are given 
in the bibliographical reference (12 - 44), 
Concepts and classification of data are, in principle, those of the 
United Nations system. The National Income Accounts were revised in 1963 
and the revision carried back only to 1958» 
The quality of the available data is a major concern to the re= 
searcher interested in statistical inference and economic analysis leading 
* 
For more information on accounting practices, see (99), 
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to policy recommendations* The Cyprus data are relatively good due to 
the small size of the island and the good work done by the Department of 
Statistics and Research in recent years* The small size of the island 
and the high degree of openess, discussed earlier, have a positive by­
product when it comes to the quality of statistical data. The export-
import statistics are of the census type accounting for the entire popu­
lation and are well kept because of their importance for government re­
venue» Export-Import statistics, in turn, form the basis for the esti­
mation, of other economic variables (i.e. investment)» 
The good quality of available data did not prevent a number of 
serious difficulties in the progress of this study. These difficulties 
were mainly the following: 
a» the possible non-correspondence between the data available 
and its theoretical counterpart, 
bo the Cyprus national income accounts were thoroughly revised 
in 1963, but the revision went back only to 1958 giving too 
short a period for adequate time series estimation, unless 
old and new series were reconciled, 
Co the national income account data for the 1950=1954 period 
are only estimates based on the 1950 census, 
do lack of disaggregated data especially in consumption pre­
vented construction of more~adequate models»* 
An example of.how old and new series were reconciled is given in 
Table 42» Essentially the average discrepancy factor for 1958 and 1959 
between the old and new series was used to "up-date" the old series back 
to 1950» A price adjustment is also made to express all variables, unless 
otherwise stated to 1958 constant prices» The data used for the relevant 
* 
For some general suggestions on data gathering in a developing 
economy, see (2)» 
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variables is not always consistent with data given by the National Income 
Accounts presented in the Economic Report. The discrepancy is due mainly 
to the rounding errors and to the aggregation of some variables or the 
disaggregation of others. In some cases, such as in direct taxes, a num­
ber of minor items were excluded from the data used in the estimation of 
the models. Examples of difficulties encountered with data follow. 
The total exports of goods and services in constant prices, were 
inconsistent with sectoriàl exports for a number of years. That is, the 
parts did not always add up to the total, and worse yet, exceeded the 
total for the years 1951 to 1955» The National Income Account export-
import figures differ from the balance of payments accounts by the item, 
net factor payments ;.ffom abroad. Net factor payments are listed separa­
tely so as to give the Gross National Product when added to Gross Do­
mestic Product. There is no reason why the sectorial output of merchan­
dise exports should not be the same in both the National Income and 
Balance of Payments accounts when allowance is made for net factor pay­
ments. The discrepancy centers on the years prior to 1958 where adjust­
ments had to be made in reconciling old and new series. This suggests 
that errors introduced in the reconciliation of the series caused the 
discrepancy. Such discrepancies were many and varied. 
Difficulties with data are a usual part of econometric work. More 
time was invested in data gathering, reconciling and correcting than for 
any other facet of this study. It is heartening that in spite of all the 
data limitations and difficulties encountered and the many compromises 
which had to be made if work was to proceed, not to mention any of the 
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estimation problems, the results obtained are adequate and useful from 
the prédiction and policy standpoint# The following tables (43-51) give 
the data used in estimating the stochastic equations of the several models. 
Table 42. Reconciliation of old and new series 
1958 
Price Old New Price 
Index Current Constant Current Constant Index 
1950 1.00 5.9 5.9 1.342 7.9 9.6 .826 
1951 1.08 6.4 5.9 1.342 8.6 9.6 .893 
1952 1.08 6.5 6.0 1.342 8.7 9.7 .893 
1953 1.09 7.0 6.4 1.342 9.4 10.4 .901 
1954 1.06 6.8 6.4 1.342 9.1 10.4 .876 
1955 1.18 7.7 6.5 1.342 10.3 10.6 .975 
1956 1.22 8.3 6.8 1.342 11.1 11.0 1.008 
1957 1.23 8.6 7.0 1.342 11.5 11.3 1.017 
1958 1.21 8.0 6.6 1.338 10.3 10.7 l.OQP 
1959 8,4 6.9 1.345 11.3 11.3 
1960 11.8 11.8 
1961 13.0 13.4 
1962 13.4 13.8 
1963 14,4 14.3 
Table.43. Data 1950 - 1963 
Cp t I I_j GI_;g GNP 
1950 56.3 0 8.9 8.5 2.5 74.6 
1951 63.2 1 10.0 8.9 2.0 75.2 
1952 68.9 2 11.0 1020 2.3 83.4 
1953 77.2 3 13.6 11.0 2.9 90.9 
1954/ 72.2 4 21,1 13.6 3.5 91.9 
1955 76,9 5 25,1 21.1 3.3 93.4 
1956 89,7 6 26,5 25.1 4.0 98,5 
1957 88*3 7 28,6 26.5 4.1 110,4 
1958 I k i l  8 16.7 28,6 3*2 102.4 
1959 80,9 9 17.9 16 i 7 2.6 105,8 
1960 87,0 10 14,1 1,7.9 2.8 104.6 
1961 93i4 11 17,7 14.1 3.7 114.6 
1962 96,7 12 24,1 17.7 5.8 120.0 
1963 103.7 13 24*4 24.1 5.1 127.4 
\ M^-1  ^
2.29 15.2 9.6 69.2 7.44 2.70 
3.11 13.5: 9.8 70.9 10.04 3.44 
3.13 16.3 9.8 78.4 9.70 3.48 
3.84 21.1 9.9 85.6 11.88 3.96 
4.17 19.1 10i6 87.0 14.50 4.56 
5.25 18.2 10.9 88*8 17.80 5.12 
9,44 19.7 11.3 97.7 20.59 6.08 
8.31 20.3 12.0 102.4 22.00 7.12 
7.38 17,9 12.6 93.1 17.34 5.84 
8,71 19 i 7 12,2 96.3 20.03 6,66 
7.64 18*2 12,9 93,1 17.60 6.35 
7.45 23,4 13*6 102,9 21.80 5.62 
8.22 23.9 15,4 107.4 25.90 6.68 
CM 24,5 15.9 113.8 25.12 8.84 
Table 43« (Continued) 
To Y MN VH TB 
1950 54.2 1.19 5.7 0.87 9.970 246.1 
1951 54.8 2.01 6.0 1.00 11.305 279.6 
1952 59,7 2,84 6.8 1.08 12.960 302,7 
1953 61*2 3.36 5,4 1.20 15.310 324.5 
1954 62*0 2*82 6.2 1.32 18.369 340.5 
1955 64,7 3,24 5*7 1.42 23.473 350.0 
1956 68.9 4d47 7.1 1.60 29.037 370.6 
1957 77.6 5*60 7,5 1.52 34.543 331,1 
1958 72*6 4i45 7.6 2.16 36.950 423.9 
1959 72,5 3*60 7.8 2.22 41.888 386.3 
1960 73o6 4631 7.8 1.80 44.180 305 «5 
1961 78,8 3.40 6,8 2.52 51.267 477,5 
1962 82*9 3*80 6*1 2,61 57.700 485.9 
1963 87,9 4,00 6#3 2.50 63.559 489.8 
1198v 69.4 5.33 63.0 
1.85 68.3 7.10 64.3 
1.66 7 6 à O  8.19 74.1 
2.04 82.3 7.33 79.3 
2,90 81.1 6.99 81.6 
2,50 82,9 7.20 82.4 
4.23 88.6 5.80 87.3 
8.44 97,9 7.22 96.0 
io;oo: 90.5 6.40 101.3 
10:00 92.2 7.43 105.0 
8.56 91.8 6.99 104.5 
7.00 102. 2 . 6.87 106.8 
6,48 106.8' 9.25 104.5 
7,42 112.4 10.79 104.2 
Table 43= (Continued) 
1950 4*94 15,0 4.90 117.2 103,0 
1951 4,91 15,2 4,94 104.9 106,0 
1952 4.86 13à5 4.91 100,5 109,0 
1953 5.07 16.3 4.86 100U7 112;0 
1954 5.17 2ia 5.07 101,4 115,7 
1955 5+30 19,1 5.17 101.0 117.1 
1956 5.38 18.2 5.30 117,5 123.9 
1957 5,47 19à7 5.38 88.0 158,5 
1958 5.49 20,3 5.47 100,0 124+7 
1959 5.65 I7f9 5.49 89*8 147,6 
1960 5*80 19^ 7 5.65 89,0 131,8 
1961 5,95 18.2 5.80 96*8 13344 
1962 6iOO 23,4 5.95 107,0 142^ 3 
1963 6.08 23.9 6.00 99,7 157.0 
7,85 135,0 29,4 15.00 9.8 3,2 
9,52 136.0 36,6 13,28 9,8 4,1 
10.08 154.0 32.4 23,54 9.9 5.0 
7,29 172,0 40,1 21,92 10.6 7,1 
8,66 189.8 43,7 18,28 10.9 12.8 
8,50 193.3 37.2 23,97 11,3 18.8 
9,92 212.8 69*8 16,42 12.0 30.4 
9,81 239,2 70,2 16.13 12.6 43.6 
9,69 187,0 69,1 17.88 12.2 46.5 
10,48 159,3 76,9 15,22 12.9 44.0 
11.02 158,0 72iO 14,23 13.6 53,3 
9,25 155àl 82,2 13.45 15.4 57,0 
8.09 158,2 82j5 22,31 15.9 60,0 
8.59 ,65,4 105.0 19,50 16.6 68,8 
Table 43» .(Continued) 
GI 
1950 2.0 1.54 . 18,5 
1951 2.1 1.40 19.9 
1952 2.2 1.70 20,8 
1953 2,6 2.21 21,8 
1954 4.0 2,75 22.4 
1955 5^ 2 2,74 23,5 
1956 6.1 3.60 25.2 
1957 6.5 3.92 24,3 
1958 5,5 3.16 21.4 
1959 5*6 2,69 22,3 
1960 4,5 2,86 22,7 
1961 : • 4,5 3,81 24*6 
1962 6^ 7 5,96 26*6 
1963 6.5 5.37 27.7 
4.2 3.45 68.0 
5.4 3,76 69.2 
6^ 9 4.32 70.9 
7,7 5,15 78.4 
8.9 5.95 85.6 
9,2 7,15 87,0 
9.7 8,06 88,8 
10.5 8.04 97.7 
9.8 8,32 102.4 
10.6 7.52 93.1 
10w4 7.04 96.3 
11.5 11,48 93,1 
12a 12.37 102.9 
13,0 14.21 107.4 
12,5 7,0 8J8 
13.1 7,9 10.5 
14.4 8.7 12.2 
15,4 10.7 13.9 
15.5 17.6 15.6 
16.4 17.4 17.1 
17.2 18.9 18.6 
17,9 16.5 20.0 
16.5 11,4 20.0 
14,6 8.9 19,0 
14*3 8.2 20.4 
16 a 9.4 20.6 
n a  11,4 20.8 
2oa 14.4 21,5 
Table 44= Data 1951 •= 1963 
S DI NI-T» NI GNP 
1951 61.0 66o6 65.4 68.3 75.2 
1952 66,4 73.7 72.1 76.0 83.4 
1953 76.2 79.7 77.8 82.3 90,9 
1954 72.6 79.0 77.5 81.1 91.9 
1955 76.0 80.6 79.0 82.9 93.4 
1956 88.2 85.7 83.6 88.6 98.5 
1957 84.7 94.5 92.1 97.9 110,4 
1958 74.2 87.9 86.1 90.5 102.4 
1959 80*9 90.2 88.7 92.2 105.8 
1960 8740 89,3 87,2 91.8 104.6 
1961 93,4 99.0 97.1 102,2 11460 
1962 96,7 103i5 101.5 106.8 120*0 
1963 103.7 108.8 106.8 112.4 127.4 
8.9 1.0 1 10.04 2.0 
10.0 1,0 2 9.70 2.3 
11.0 1.0 3 11.88 2.9 
13.6 1.0 4 14.50 3.5 
21.1 1.0 5 17.80 3.3 
25.1 3.6 6 20.59 4.0 
27.0 8.4 7 22.00 4.1 
28.6 10.5 8 17.34 3.2 
16.7 9.6 9 20.03 2.6 
17.9 1^ 0 10 17.60 2.8 
14.1 liO 11 21.80 3.7 
17.7 làO 12 25.90 5.8 
24,1 1,0 13 25.12 5.1 
Table 44» (Continued) 
1951 3.11 13.5 3.44 76.6 54.8 2.1 
1952 3,13 16.3 3.48 85.4 59.7 2.8 
1953 3,84 21.1 3,96 91.6 61.2 2.7 
1954 4,17 19.1 4.55 92.2 62.0 3.3 
1955 5,25 18.2 5,12 96.3 64.7 2.6 
1956 7c44 19.7 6*08 105.3 68.9 3.7 
1957 8.31 20.3 7*12 113.7 77.6 4.8 
1958 7,38 17.9 5,84 100.3 72,6 6.5 
1959 8.71 19.7 6.^ 6 105.0 72.5 7.3 
1960 7.64 18.2 6i35 101.2 73.6 9.8 
1961 7,45 23.4 5k 62 110.1 78,8 8.5; 
1962 8,22 23.9 6*68 115.3 82,9 9i4 
1963 7,12 24.5 8.84 123.3 87.9 11.8 
VH VH_j Tjj Tg TQ 
11.30 9.97 2,9 1,4 279.5 
12.96 11.30 3.9 1.5 302.7 
15,31 12.96 4.5 1.6 324.5 
18,37 15.31 3.6 1.7 340.5 
23,47 18.37 3.9 1.7 350.0 
29.04 23.47 5.0 1.8 370.6 
34.54 22.04 5.8 1.6 331.1 
36j95 34,54 4.4 2.2 423.9 
41^89 36,95 3.5 2.2 386.3 
44,18 41,89 4.6 1.7 305,5 
51.27 44.18 5,1 2,5 477.5 
57,70 51,27 5,3 2.6 485,9 
63.56 57,70 5.6 2.4 489.8 
Table 44o (Continued) 
FL-SS 
1951 1.71 3.4 8.7 
1952 1.75 3.7 9,4 
1953 1.83 4.0 10,5 
1954 2.21 4.5 12,0 
1955 2.44 5*3 13.0 
1956 3.73 5.3 19.2 
1957 4,28 7.1 C
M
 O
 
CM 
1958 4d09 5.2 19.8 
1959 3.76 7,0 22.7 
1960 4,06 7.0 
00 cn CM 
1961 3.86 6,0 21.6 
1962 3.48 7.1 24*3 
1963 3.87 7«8 27,8 
-MN 
7.10 9,52 6.0 
8.19 10.08 6.8 
7.33 7.29 5*4 
6,99 8.66 6„2 
7,20 8.50 5.7 
5.80 9.92 7„1 
7,22 9 6 81 7.5 
6,40 9.69 7.'6 
7.43 10,48 7.8 
6.99 11.02 7é8 
6*87 9,25 6*8 
9.25 8.09 6.1 
10,79 8.59 6.3 
RA RF.i LogjpRA 
36.6 13.28 1,13033 1.56348 
32.4 23*54 1.21219 1.51055 
40,1 21.92 1.32428 1.60314 
43,7 18.28 1.28103 1.64048 
37.2 23,97 1.26007 1.57054 
69*8 16.42 1.29447 1.84386 
70.2 16,13 1,30750 1.84634 
69.1 17.88 1,25285 1.83948 
76,9 15.22 1.29447 1.88593 
72.0 14.23 1.26007 1.85733 
82,2 13.45 1,36922 1.91487 
82i5 22.31 1.37840 1.91645 
105,0 19.50 U38917 2,02119 
Table 44. (Continued) 
Logio^ F„l RF RA , «ri LB__i 
1951 1.12320 23*54 29.4 9.8 9.21 
1952 1.37181 21.92 36.6 9.9 10*19 
1953 1.34084 18,28 32.4 10*6 10*50 
1954 1,26198 23,97 40il 10*9 12.30 
1955 1437967 16*42 43.7 11*3 13*32 
1956 1,21537 16,13 3742 12,0 14,89 
1957 1,20763 17,88 69.8 12.6 14*90 
1958 1,25993 15,22 70*2 12.2 21.22 
1959 1^ 18241 14i23 69,1 12*9 22,30 
1960 1*15320 13,45 76,9 13*6 28,33 
1961 1^ 12872 22*31 72*0 15f4 32,25 
1962 1,34850 19*50 82*2 1549 36*31 
1963 1429003 16 «59 82i5 16*6 40*65 
21.6 5.4 3,76 72.8 13.1 
22.8 6.9 4.32 76.6 14.4 
22.5 7.7 5.15 85.4 15.4 
21,8 8*9 5,95 91.6 15.5 
24.5 9#2 7*15 92.2 16.4 
25*4 9.7 8.06 96.3 17.2 
27,8 10.5 8.04 105.3 17.9 
21*8 9*8 8.32 113.7 16.5 
22#0 10*6 7.52 100.3 14.6 
22*5 10*4 7*04 105.0 14.3 
24*6 11*5 11.48 101.2 16.1 
26,4 12*1 12*37 110.1 17.2 
28d2 13*0 14.21 115.3 20.1 
Table 44. (Continued) 
*t.58 KG , • «» X. ^MN-1 ^MN-1 
1951 7.9 7.0 6*44 136.0 7.85 0.^ 1.65 
1952 8.7 7.9 6.58 154.0 9,52 0.9 1.71 
1953 10.7 8.7 6,64 172.0 10.08 0.9 1.75 
1954 17.6 10.7 6.72 189,8 7.29 0.9 1,83 
1955 17,4 17,6 7.08 193.3 8.66 1.0 2.21 
1956 18i9 17 i 4 6,68 212.8 8é50 1.3 2.44 
1957 16i5 18*9 5é95 239,2 9.92 1.5 3.73 
1958 11,4 16,5 5,53 187.0 9.81 1.4 4.28 
1959 8.9 11*4 4,90 159*3 9,69 1.2 4.09 
1960 8«2 8.9 5il7 158,0 10,48 1.0 3.76 
1961 9.4 8,2 5 <36 155.1 11.02 1.2 4.06 
1962 11*4 9*4 5.37 158.2 9k25 U 9  3.86 
1963 14.4 1U4 5i21 165.4 8;09 2.4 3.48 
Table 45» Data 1956 = 1963 
NI-.582TN 
Cp 
* ^ Pg 
TB , 
okes LTM^L M IR-58 LWR current 
1956 88.2 86*3 1.8 2.44 370.6 12,0 2.79 5,28 25.4 5.10 
1957 84.7 95.1 1.6 3.73 331.1 12.6 3.34 6,25 27.8 7.48 
1958 74.2 88.5 2.2 4,28 423,9 12.2 4.30 5,là 21.8 7.38 
1959 80,9 92*0 2.2 4,09 386.3 12.9 4.96 6I48 ' 22.0 9.67 
1960 87*0 91,5 1,7 3.76 305.5 13.6 6.62 5,35 22.5 10.41 
1961 93*4 9918 3.5 4.06 477.5 15.4 6.80 7î51 24.6 10.92 
1962 96i7 104,5 2.6 3,86 485.9 15.9 7^68 7.52 26.4 12.51 
1963 103*7 110.0 2.4 3,48 489.8 16.6 8.75 8,66 28.2 16.59 
Table 46» Data 1958 . 1963 
Cp NI TB Xq GNP G^-1 
1958 74.2 90,5 2.2 423.9 5.2 19, 8 9.0 102 .4 0.8 181.0 
1959 80.9 92,2 2.2 386,3 7.0 22, 7 9*2 105 .8 1.4 221,9 
1960 87.0 91,8 1.7 305,5 7.0 23, 8 10,5 104 «6 1.8 227.3 
Table 46# (Continued) 
S NI TB 
1961 93.4 102.2 2.5 477.5 6.0 21.6 
1962 96.7 106.8 2.6 485.9 7.1 24.3 
1963 103.7 112.4 2.4 489.8 7.8 27,. 8 
t D 
1958 1 21.8 78.5 5.1 
1959 2 22.0 83.0 4.6 
1960 3 22*5 78.7 4.5 
1961 4 24s 6 85.5 5.2 
1962 5 26,4 88.9 5.1 
1963 6 28^2 95.1 6.0 
12.0 114.6 2.7 278.1 
11,5 120.0 3.4 343.9 
12.2 127.4 4.3 440.2 
M UJ 
Table 47o Data 1956 . 1964 
: 
FL_1 
1956 1.8 370.6 2.44 
1957 1.6 331.1 3.73 
1958 2.2 423.9 4.28 
1959 2.2 386.3 4.09 
1960 1.7 305.5 3.76 
1961 2.5 477.5 4.06 
1962 2.6 485.9 3.86 
1963 2*4 489.8 3.48 
19.64 2*5 499.0 3.87 
Data 1952 . 1964 
^T t'T.l 7.1 
6.9 3.76 1.66 76.6 
7.7 4.32 1.97 85.4 
8.9 5.15 2.32 91.6 
9.2 5.95 3.44 92.2 
9,7 7.15 3.44 96.3 
10.5 8.06 4.40 105.3 
9,8 8.04 2.90 112.7 
10,6 8.32 3.78 100.3 
10.4 7.52 3.65 105.0 
11.5 7.04 3.92 101.2 
12.1 11.48 4.59 110.1 
13.0 12.37 3.02 115.3 
11.7 14.21 1.67 123.3 
Table 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
Table 49» Data 1951 = 1960 Table 50» Data 1950 « 1958 Table 51« Data 1950 - 1960 
T 
D-58 NI 
1951 2,9 54,8 68*3 
1952 3,9 59.7 76.0 
1953 4,5 61,2 82.3 
1954 3.6 62fO V
-
4 00 
1955 3ë9 64à7 82.9 
1956 5i0 68*9 88o6 
1957 5^8 77*6 97*9 
1958 4d4 72,8 90ô5 
1959 3^5 72,5 92.2 
1960 4# 2 73.6 91.8 
?D Y MN ^D %I 
1950 1.9 69.4 5.7 59,4 1950 U9 69.4 
1951 2,9 68.3 6.0 66.8 1951 2*9 68.3 
1952 3.9 76.0 6.8 75,5 1952 3^9 76aO 
1953 4,5 82.3 5i4 81.0 1953 4.5 82.3 
1954 3.6 81.1 6*2 81,3 1954 3.6 «
H
 0
0
 
1955 3.9 82.9 5^7 85.0 1955 3.9 82.9 
1956 5.0 88.6 7a 93+3 1956 5.0 88.6 
1957 5.8 97.9 7,5 loia 1957 5,8 97.9 
1958 4o4 90.5 7^6 88*1 1958 4.4 90.5 
1959 3.5 92.2 
1960 4.2 91.8 
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APPENDIX D 
Selected Alternative Equations 
The need for expounding the line of thought leading to the finally 
accepted result has already been emphasized by Theilo Alternative main­
tained hypotheses contribute to a better appraisal of the equations 
which are included in the models» 
A number of estimated alternative equations are presented in the 
following tables* 
Table 52» Selected consumption equations 
2 
DF R F D" 
1» Cp = -1.162 + 0.942 (NI-.582 T^) 12 .89 98.90 1.83 
(51-64) 
t -0.138 9.945 
2. Cp = -0*726 + 0.926 (NI",582i S ) 7 .70 16.07 1.40 
t -0.032 4.009 
(56-64) 
3o Cp = -1.619 + .988 (NI-Tg) 11 .87 71.77 
t -0.160 8.47 
4. Cp = -2.455 + 0.932 NI 11 .90 101.60 1.83 
t -0.292 10.080 
5o Cp = 2.270 + 0.782 GNP 11 .89 85.37 1.76 
t 0.262 9.240 
6. Cp ==-20..733 + 1.108 NX 4 .89 30.98 1.44 
1.045 5.566 
(58-63) 
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Table 52. (Continued) 
DF R^ F D=W 
7, 
= 
t 
-2.919 + 0.940 NI 
-0.444 13.473 
15 
(51-67) 
.92 181.53 
8 a S = 
t 
61.931 + 2.874 t 
20.469 7.266 
12 
(50. -63) 
.81 52.79 1,35 
9, s = 
t 
=3o278 + 0.969 DI(Ni_,582 T^) 
-0.379 9.896 
11 .90 97.94 1,81 
10. s = 
t 
-2.806 + 0.984 (NI-T^) 
-0.319 9.674 
11 .89 93.58 1.83 
11» s = 
t; 
-3.647 + 0.961 ( N I - .582 T„ + S ) 
D pg 
-0.156 3,952 
7 
(56 -63) 
.72 15.62 1.33 
Table 53^ Agricultural production equations 
DF R2 F D=S 
lo I
I 5.836 + 0.120 RA + 0.346 RF , 
=> i 
1.657 4.874 2.361 
10 .71 12.22 1.91 
2» II 6.500 + 0.121 RA + 0.311 RF , 
= 1 
2.291 6.036 2.581 
14 .73 19.03 0.39 
3. I
I 6.340 + 0.117 RA + 0.331 RF , 
C=3 i 
2.149 5.539 2.507 
11 
(50-63) 
.75 16.33 1.99 
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Table 53. (Continued) 
DF R^ F D-S 
4. LoSioï  ^ •-= 0.164 + .370 Log^ gRA 
+ .377 Logj^QRF_j 
t .634 4.805 2.660 
10 .71 12.13 1.92 
5. I
I 5.609 + .107 RA + .325 RF^^ 
* *016 Ppood -1 
1.208 2.080 2.302 0.211 
10 
(50-63) 
.75 9.95 2.00 
6. 
rf 
II 
.003 + .137 RA + .374 RF_j^ 
+ .230 RF 
.001 5.248 2.666 1.460 
9 .77 9.782 1.93 
7. I
I 9.366 + .113 RA +.173 RF 
1.920 3.632 .873 
10 .58 6.90 1.35 
8. I
I 6.971 + .090 RA + .320 RF_j^ 
+ .177 t 
1.483 1.098 1.910 0,389 
9 .75 7.508 2.04 
Table 54. Selected investment equations 
DF R2 F D-W 
1. I 
t 
5.690 + .849 - .509 GE 
1.500 3.670 -1.382 
10 .59 7.16 2.63 
2, I 
t 
14.558 + .676 t 
4.283 1.579 
11 .18 2.49 0.77 
Table 54» (Continued) 
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DF F D-W 
3. I = 
t 
3,498 + .876 
.821 3.854 
11 ,57 14.85 0.56 
4. I 
t 
4.356 + 4.286 GI 
1.068 3.820 
-58 11 
.57 14.58 0.89 
5. I 
t 
5.877 + .728 
1.753 4.051 
12 
(50-63) 
.58 16.41 1.75 
Table 55,, Selected import with domestic substitutes equations 
DF F D-W 
1. 
"DS • 
t 
-7.798 - .405 Y. 
A 
-3.325 -2.156 
+ .218 
4.850 
Y 10 .80 19,59 1.28 
2. 
"DS • 
t 
-6.557 - .381 
-2.987 -2.177 
+ .201 
4.619 
Y 14 
(51-67) 
.73 18.71 -
3, 
^DS = -5.308 - .527 Y. 
+ K332 GNP 
- .958 
^M-1 
10 
(50-63) 
.75 10.26 2.33 
t -2,182 -1.924 -1.633 3. 296 
4. . 
"DS = 
t 
"80637 - .601 Y 
-3.884 -2.674 
+ .287 
5.220 
Y li 
(50-63) 
.82 24.38 1.85 
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Table 56. Selected investment and raw material imports equations 
DF F D-W 
= -16.217 + ,338 GNP 
2„ M 
-4.143 8.832 
= -15.784 + .332 GNP 
-4.911 10.958 
= -22.499 + .433 Y 
-7.836 13.978 
4. = 8.968 + 1.277 t 
7.317 7.967 
3. M 
I 
t 
11 .88 78.00 1.38 
15 .89 120.08 
(51-67) 
12 .94 195.40 1.94 
(50-63) 
12 .84 63.47 1.21 
(50-63) 
Table 57. Selected imports of beverages, tobacco and durables equations 
DF F D-W 
1. 
t 
= -4.650 
-3.514 
+ .146 
7.869 
11 .85 61.92 1.52 
2. 
t 
= -4.456 
-3.539 
+ .143 
8.342 
15 
(51-67) 
.82 69.59 
-
3. 
t 
- -3.322 
-2.398 
- .167 Y. + .149 Cp 
-1.095 4.061 
11 
(50-63) 
.81 24.04 1.27 
4. 
t 
= -4.990 
-4.292 
- .109 Y^ + .181 
-1.088 5.876 
11 
(50-63) 
.89 43.43 1.54 
5. 
t 
= 3.101 
7.854 
+ .363 t 
7.030 
12 
(50-63) 
.80 49.43 1.30 
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Table 58. Selected other imports equations (residual imports mainly 
fuel and lubricants) 
DF F D-W 
1. 
t 
-2350 + .181 VH 
-.552 10.819 
11 .91 117.05 1.58 
2. 
"o " 
t 
-14.117 + 0.196 GNP 
-4.296 6.117 
11 .77 37.42 1.22 
3. MQ -
t 
-15.261 + 0.298 NT , 
NA 
-4.677 6.509 
11 .79 42.37 1.13 
4. Mq -
t 
-14.811 + .228 NI 
-4.104 5.759 
11 .75 33.17 1.23 
5. "o ° 
t 
8.002 - .154 NI^ + .290 
2.411 -2.478 7.630 
VH_1 10 .97 160.50 -
6. 
"o " 
-.020 + .199 VH_i 11 .96 236.91 2.03 
Table 59. Selected direct income tax equations ' • 
DF F D-W 
1, T & = 
D 
t 
-4.926 + .560 + .051 
MN 
-3.110 2.515 3.635 
Y 11 
(50-63) 
.73 15.03 
-
2. rp a _ 
D 
t 
-4.171 + .553 + .058 
MN 
-2.410 2.139 2.801 
^^NA 
11 
(50-63) 
.66 10.48 
-
3. rp a 
D 
t 
-3.200 + .086 NI 
-1.731 3.898 
9 
(50-60) 
.63 15.19 1.15 
^Current pounds. 
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Table 59. (Continued) 
2 
DF R F D-W 
4. = -4.841 + .108 NI 6 .84 36.08 1.49 
° (50-58) 
t -3.273 6.007 
5. = -2.944 + .004 Y + .085 (Y-Y^) 6 .92 32.55 1.52 
•2.703 .0182 6.145 
(50-58) 
6. = -4.837 - .002 Y..., + .1080 NI 6 .84 15,46 1.49 
D MN 
t -2.873 0.007 4.090 
(50-58) 
7. T_ = -.808 + .075 NT , 8 .44 6.51 1.37 
D_58 (51-60) 
t -.411 2.551 
8. T = -1.568 + 0.07 NI 8 .52 1.39 
-58 (51-60) 
t -.803 2.958 
9. T^ = 1.350 + .283 Y,,,, + .007 Y 14 .13 1.04 
D.58 (51-67) 
t .702 1.274 0.517 
10. Tg = -1.849 + .0713 NI 7 .54 8.296 
(51-59) 
t -.881 2.88 
Table 60. Selected excise tax equations 
2 
DF R F D-W 
1. T_ = -.339 + .136 FL 1 + .009 TB , 5 .94 36.04 1.94 
E -1 °kes (56-63) 
t -.984 1.746 7.774 
2. T = .456 + .004 TB 4 .92 45.34 2.56 
^ (58-63) 
t 1.677 6.733 
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Table ôOo (Continued) 
DF F D-W 
3. 
t 
= 
.083 + .005 VH 
.418 1.508 
+ .004 
6.020 
TB 10 .95 91.67 1.38 
4. 
t 
= 
-.109 + .005 TB 
-.674 12.738 
11 
(58-63) 
.94 162.26 1.01 
5. 
t 
-.136 + .020 m 
-.590 5.056 
+ .003 
3.636 
TB 11 
(50-63) 
.96 137.63 1.10 
6. 
^E 
t 
= 
-.285 + .005 TB 
-.910 8.705 
+ .135 
1.846 
ftLl 6 
(56-64) 
.94 45,55 1.83 
7. 
^E 
t 
-.120 + .005 TB 
0.734 10.02 
+ .034 
.912 
FL_58 10 .94 80.30 1.19 
8. 
^E 
t 
= 
-.070 + .005 TB 
-0.5.5 10.140 
+ .078 
2.433 
FL-l 10 .96 120.36 1.54 
9. 
^E_ 
t 
58 
.116 + .005 VH 
,773 1.838 
+ .004 
7.878 
'^®oks3 14 
(51-67) 
.95 139.79 
^Current pounds . 
Table 61. Selected taxes on imports equations 
2 
DF R F D~W 
1. T^ = 1.770 + ,216 11 .89 85.51 3.37 
t 3.993 9.247 
Table 61. (Continued) 
DF F D-W 
2- -
t 
-.736 + .318 Mç, 
-.516 5.226 
4 
(58-63) 
.87 27.32 2.21 
Table 62, Selected other taxes (resi dual) equations 
DF F D-W 
^0 -
t 
-10.107 + .174 NI 
-2.284 3.532 
12 
(50-63) 
.51 12.47 0.58 
2. -
t 
1.396 + .610 t 
1.345 4.495 
12 
(50-63) 
.63 20.21 0.56 
Table 63. Selected licensed vehicles equations 
DF F D-W 
1. VH = 
t 
-19.888 + 3.065 
-2.749 8.379 
15 
(51-67) 
.82 70.21 
-
II C
M
 
-15.759 + 2.776 
-2.340 7.485 
12 
(50-63) 
.82 56.03 0.73 
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Table 64. Selected agricultural exports equations 
2 
DF R F D-W 
1. X. = 3.383 + .210 Y, 
2. X 
1,575 1.941 
3,924 + ,166 + ,045 t 
1,391 ,936 .316 
3. X. = 2,404 + .262 Y. 
4, X 
A 
t 
A 
t 
5. X. 
6. X. 
7, X 
8: X 
9. X 
10. X 
1.235 2,770 
4.635 + .096 Y. + .128 t 
1,744 ,579 1.212 
.7.33 
2,531 + ,118 Y. + .063 
-'028 .1 
1,181 0.507 0,946 
,672 + .117 Y^ + .023 Cp 
+ ,473 UK^ , 
r = 1 
0,109 0.494 0.411 0,271 
5,353 + .233 Y. .025 ^XA 
1,148 2.226 -0.666 
1,661 + .171 + ,019 P 
• Food 
XA-1 
0,713 1.176 0.738 
11 
10 
15 
.26 3.767 1.20 
14 
(51-67) 
.26 1.78 
.34 7.668 
.40 4.688 
10 .40 2.20 
(50-63) 
10 .37 1.96 
(50-63) 
11 .37 3,168 
(50-63) 
11 ,37 3.245 
(50-63) 
2,708 + .279 Y, - .008 , , 
A Food -1 
1,275 1.783 -0.263 
1,677 + ,141 Y, ,+ .024 P^, , 
A-1 XA-1 
11 
(50-63) 
11 .34 2,87 
0.697 0.926 0.954 
1.14 
1,47 
1.30 
1,24 
1.20 
.34 2.885 1.55 
0.87 
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Table 64» (Continued) 
2 
DF R F D-W 
11, X. = -.920 + ,130 Y, 1 + 1.093 UK^ , 11 .33 2.68 1,16 
A A=1 r = 
50-63) 
.0.177 0.723 0,792 
12. X, = -7.090 - .044 , . 11 .34 2.88 1.26 
A Food-1 
+ 3.430 UK^ , 
F= 1 
-1.062 -0.896 1,779 
(50-63) 
13. X, = -2.683 + 1.875 UK , 12 .30 5.03 1.11 
A F*" i (50-63) 
t -0.598 2.243 
14. X, = 2.708 + ,279 Y, = ,008 , 11 .34 2.885 1.55 
A A Food=l 
t 1.275 1,783 -0,263 
(50-63) 
Table 65. Selected mining exports equations 
2 
DF R F D-W 
1, = 1.881 + 1,108 Y 11 ,76 35,33 1,21 
t 1,496 5,944 
2, X^, = 2,182 + 1,201 Y.,„ = .005 P,,„ , 11 ,81 23,09 1,68 
MN tn, MN-1 (50 63) 
t 1.744 6.724 -1.079 
Table 66, Selected other exports (residual) equations 
2 
DF R F D-W 
lo Xg = -24,812 + .303 GNP 43,31 
Table 66, (Continued) 
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2. X 
X 
4. X 
-5.092 6.581 
=25.576 + .349 NI 
-4.845 6.216 
-26,803 + .463 NI 
-5.566 7,071 
-2,957 + .122 GNP 
-0.741 3.440 
NA 
15 .72 38.64 
(51=67) 
15 .77 50.00 
(51-67) 
D-W 
4 .75 11.84 1.46 
(58-63) • 
Table 67, Selected tourism equations (travel contribution to balance of 
payments account) 
2 
DF R F D-W 
1. X^ = -2.538 + .045 TV + .740 HB 14 .96 179.89 
t -2.495 6.750 2.636 
(51-67) 
2. X^ = -.592 + .005 , + .453 t 3 1.00 610.66 2.60 
1 T= i 
t -3.477 3,649 6.489 
(58-63) 
3, X = -.040 + .697 t 4 .99 296.20 1,57 
,254 17.210 
(58-63) 
252 
Table 68» Selected value added equations (manufacturing including 
electricity and gas) 
2 
DF R F D-W 
1, Y., = 6,852 + .494 LTM , + .651 .o 5 ,97 70.45 1.47 M =» 1 lR=3o 
t 8.171 4,476 3,519 
2, Y,, = 7.558 + ,415 GI .o + .175 LB , 10 ,97 163.52 2.53 M - D o  =1 
t 18,296 2.693 11.286 
3, Y„ = 8,688 + .558 t 11 .94 180.82 0.83 
M 
t 26,394 13.447 
4, Y = 8,202 + .059 EC - .878 9 .99 172,73 1.64 
+ ,573 GI + .260 
t 20,604 6.853 -5.652 3.317 3,451 
Table 69, Selected value added equations (services including banking 
insurance and real estate) 
current 
DF F 
1, Yg = -9.123 4- ,393 Y-Y 
t =1,740 6,381 
2, Yg = 22.158 + ,268 LWR 
t 7,704 0.981 
3, Y = 9.391 + ,144 Y 
t 2.788 4,368 
4, Y = 19,749 + .497 t 
t 25,565 4,920 
11 
D-W 
4 .91 40.72 2.66 
(58-63) 
6 ,14 0.96 1.15 
(56-63) 
.63 19,08 1.17 
12 .67 24.21 0,77 
(50-63) 
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Table 70. Selected value added equations (transportation, storage 
and communications) 
DF F D-W 
1. = -.474 + .365 + .074 Y_^ 10 .93 65.87 2.16 
t -.282 3.652 3.203 
2. = -.668 + .339 LT + .079 Y_j 14 .94 112.20 
(51-67) 
t -0.484 4.853 4.314 
3. Y^ = -3.215 + .312 LT + .114 Y . 11 .92 65.47 1.51 
T - i 
1.529 2.378 3.483 
(50-63) 
4. Y^ = 4.563 + .450 LT ^ + .643 10 .89 41.75 2.55 
6.558 7.671 3.474 
(52-64) 
5. Y^ = -2.192 + .106 Y , + .529 10 .83 25.26 1.71 
i -1 Vri (52.64) 
-1.232 5.880 2.253 
Table 71. Selected government expenditure (GE) equations 
DF F D-W 
1. GE = 3.361 - .079 t 15 .01 .214 
t 1.930 -.463 
2. GE = .630 + .019 Y 15 .01 .080 
t .090 .291 
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APPENDIX E 
Communal Data 
This appendix gives the statistical and other data on which the 
Greek and Turkish contributions to gross domestic product were esti­
mated in Chapter VIII» 
Table 72, Ethnic data 
Number Percentage 
Public service 
Government officers (including min­
isters and members of House of Repre­
sentatives) as of December 31, 1963 
Greeks; 4,041 75.2 
Turks; .1,331 24.8 
Security forces (police, gendarmeries 
and army) 
Greeks; 1,499 63.8 
Turks 2 851 36.2 
Transportation 
Omnibus 
Greeks: 1,945 87.5 
Turks: 282 12.6 
Taxi 
Greeks; 1,301 87.0 
Turks: 196 13.1 
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Table 72. (Continued) 
Number Percentage 
Lorry 
Greeks; 
Turks Î 
Totals, transportation 
Greeks; 
Turks ; 
4,109 
535 
7,355 
1,013 
86.6 
11.5 
88 
12 
Value added in agriculture 
Land holdings (donums) 
Greeks; 
Turks: 
Gross value added, main agri­
cultural crops (1963) 
Greeks; 
Turks s 
Land ownership by area (1957) 
Greeks; 
Turks; 
Others; 
Assessed value of privately 
owned immovable property (1954) 
Greeks; 
Turks: 
Others ; 
2,502,441 
652,486 
È 16,229,991 
È 2,333,215 
78.3 
20.4 
87.43 
12.57 
80.6 
16.6 
2.8 
86.5 
13.1 
0.4 
Table 72» (Continued) 
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Value added in manufacturing (1962) 
Number of establishments en­
gaging 5 persons and over (A) 
Greekss 
Turks ; 
Number of establishments en­
gaging 1-4 persons (B) 
Greeks; 
Turks : 
Persons engaged in (A) 
Greeks: 
Turks : 
Persons engaged in (B) 
Greeks: 
Turks: 
Gross output in manufacturing^ 
In (A) 
Greeks: 
Turks : 
In (B) 
Greeks2 
Turks: 
Number Percentage 
88.9 
10.8 
89.9 
10 .1  
91.4 
6.3 
88,7 
11.3 
20,190,730 92,9 
913,397 4.2 
6,859,243 88.7 
873,838 11,3 
^The balance in the above figures is produced by others (Armenians, 
etc,). 
257 
Table 72, (Continued) 
Number Percentage 
Gross output of all establishments 
Greeks; 27,049,973 91,8 
Turks; 1,787,235 6,1 
Others; 2.1 
Mining 
Gross output of all establishments 
Greeks; 2,116,262 24.1 
Turks; 104,171 1.2 
Others; 6,565,923 74.7 
Ethnic consumption 
Gross livestock income by ethnic 
group 
Greek; 6,800,820 85.4 
Turk; 1,167,680 14.6 
Registration of motor vehicles , 
(1963) Greeks and Turks only 
Greeks; 85.2 
Turks; 14.8 
Radio sets 
Greeks; 80.8 
Turks; 19.2 
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Table 72. (Continued) 
Number Percentage 
Televis ion 
Greeks s 79.7 
Turks: 20.3 
Home consumption of vine products (okes) 
(extract from vine products schene) 1962 
Greeks; 13,661,000 81.1 
Turks: 3,205,000 18,9 
Telephones, direct lines (1963) 
Greeks; 89.6 
Turks; 10.4 
Taxation 
Income tax 1958 (under British) 
Greeks & Greek companies; 1,320,167 29.7 
Turks & Turkish companies; 82,257 1.8 
Armenians & Armenian 46,532 1.0 
companies; 
Other communities and 3,002,852 67,5 
their companies; 
Total direct taxes, Greeks and 
Turks only (British) 1958 
Greeks; 92.4 
Turks: 7.6 
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Table 72. (Continued) 
Number Percentage 
Population distribution" 
Urban, 1960 census 
GreeksI 
Turks5 
Others: 
Rural; 1960 census 
GreeksÎ 
Turks : 
Others: 
141,566 
41,970 
22,447 
280,572 
62,350 
4,661 
33.6 
40.2 
82.9 
66.4 
59.8 
17.1 
^These figures represent urban or rural population to total 
population of each ethnic group. 
